Local Vulnerabilities as Determined from Local PlafDocuments

This section provides the most relevant informatdout specific vulnerabilities identified by logatisdictions in
their hazard mitigation plans or related documeritsmay eventually provide a potential method &opreliminary
prioritization of statewide risks, although is iyet recommended for this purpose because of diftere between the
standards for local plans and state purposes.eXanple, although this state plan includes all ridzdederal review
standards only require natural hazards to be atedhis causes plans to more heavily emphasizeabdazards. In
addition, local agencies tend to give highest fsido the protection of human life, while fedefrazard mitigation
standards are most clearly defined when descritsiegmitigation of property damage. Neverthelebs section
provides an important source of information thaswansidered when assessing the extent of risksatbdaced by
Michigan communities, and that have more severaatspwithin some areas and jurisdictions than teein others.

Please refer to the overview section at the begmof the hazard analysis section of this planafdescription of the
process used to analyze this information obtainea focal plans and assessments.

Please refer as well to the separate section dsatrithes development pressures—this section imnedgdiallows the
current one in this plan and is titled “Developmétressures and Trends.” Some of the descriptiénsocal
development trends and pressures used in this '\dahnerabilities” section will only make full seasto those
familiar with the phrases and standards used totifgeareas of local development pressure, andetlpigases and
standards are explained in the next section, evengh they also appear here in the local vulnetglsbmmaries.
Both these sections of the MHMP are meant to com@ie each other and supplement the many state eziedal
sources of information with additional local sowa# information and input. In some cases, rele@apects of both
development trends and local vulnerabilities hdkeady been presented in the hazard-specific stibee®f this plan
(the Hazard Analysis sections that precede thiseotisection).

In this current section of the MHMP, an overviewdaanalysis (along with some tentative prioritizaip where
warranted and feasible) is given for each of Miahig counties for which relevant information abeatious hazards
was available within local plans. As describedha overview section (as part of the “process” dpson), there

were some counties for which information about hépmioritization was not available in sufficienality to support
this analysis. Nevertheless, attempts have beeate nmthis section to evaluate and compare lochierabilities,

despite the fact that the effective comparisonisisrmore properly requires an elaborate methodliigh different

types of impacts and probabilities can be validifireated and weighed against each other in congmetith a

consideration of mitigation capabilities and estkt@d program priorities on multiple levels of gowaent (multiple

local levels, state, and federal). Although mdrénes information has become available in 2014s #till too soon to
have completed and verified such an analysis.

The following text descriptions summarize localrplaformation that is more jurisdictionally specithan that which
was included in the State-level hazard analysisextibns, although care has been taken to expahdedine the
hazard analysis so that local emergency manageomisdictions are identified in the descriptionpkvious hazard
events. All counties that were covered by plangehzeen considered in this section, in terms af tbe hazards and
any areas of significant development pressurese félowing information focuses upon local hazagpects that
weren't already covered in the state’s hazard sitioses. All counties are included in the list bejalthough there
are still a few counties that have not completéakcal hazard mitigation plan. (More information s is provided
in the “Coordination With Local Hazard Mitigationda®ning” section.) Although county and local refieces have
already been included within the hazard-specifitseations of the hazard analysis, this sectionemnchore clearly
some of the most significant and interesting infation about local hazard priorities, vulnerabiBtienitigation project
ideas, and development trends and pressures,@gietein Michigan’s local plans themselves.

The information included here emphasizes (withim limits suggested by the sensitivity and configdity issues of
some of the subjects, and within the limits of swanging information from thousands of pages of Igganning
documents in just a few selected pages of the $lar® some key locations, vulnerabilities, assggssks, and
potential losses that have been identified in Iptahs. Although it is premature on the basisurfent information to
definitively prioritize all jurisdictions with regd to each other, on each or all known hazardserédplanning
requirements insist that a prioritization effortshibbe made. The information in this section camdfore be taken as
representing important enough concerns from thal lbazard mitigation plans that it indicates (cgumarisdictions
within the state that are perceived at this timbawee greater overall or specific vulnerabilitiéghe sort that could be
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appropriate for State assistance and attentioe twdsranted. Progress over the 2011 plan in thigparative process
will take the form ofboldfaced print to mark locally prioritized hazards that have beenfirmed by the state hazard
analysis as being especially significant for thespliction. With respect to State hazard mitigatigoals and
objectives, priority tends to be given to thosejgebapplicants whose applications have merits dldiveigh other
applications in terms of required FEMA criteria ¢psng a benefit-cost analysis review, consideratibpotential
environmental impacts, possible effects on endaugspecies, unique cultural resources such as éNatmerican
Burial Grounds, etc.) Rather than prioritizing aoomities in general, the focus has been upon thectgm of
projects that are most likely to pass federal Getéor project application review standards. TEhere very few
submitted applications that appear equivalent initnh@ other submissions. Variations in the qya#ind quantity of
documentation, the types and effectiveness of [m@ganitigation actions, and the extent of alledatiamages,
together tend to allow the prioritization of applions during those periods in which they are studtis basis for
prioritizing community grant applications is givarfull description within Attachment C in this plan

Note on Funding, Organizational, and Resource Cletiges for Hazard Mitigation Activities

Planning funds have not in the past been priodtize terms of favoring specific jurisdictions. FRlmfor the
development of hazard mitigation plans have bestrilduted (or offered) throughout the entire sta@ne of the few
counties that hasn’t yet completed its local plad Buccessfully obtained such funds but then maelelécision to
withdraw from the grant. Project funds have hddstory of being widely and fairly distributed thughout the entire
state. Funding is obtainable through the Hazarig®tion Assistance programs for communities toinsgompleting
or updating their local hazard mitigation plansg &r hazard mitigation projects, once approvedglare in place.
Some of this funding is offered annually, but aeotmajor source (HMGP) is available only as a tesfifederal
disaster declarations within Michigan. Federahplag requirements now ask for a considerationoef ko prioritize
communities for the receipt of future funds undezdrd mitigation programs. The intention of that&bf Michigan
is to prefer to continue to provide funds as faayypossible to communities with a clear needHem, and who have
the timely capacity to make use of such funds, twhénd to operate within specific time windows atdch also tend
to have substantial documentation and local magghirements. As shown by the information in Attaent C, this
has not tended to favor specific communities otkers, because, as will be seen in the followingcdptions, all of
Michigan’s 83 counties have significant vulneral@k of some kind. The valid prioritization of sernommunities
over others would require an incontestable meartsavhparing apples with oranges” and, given theemirstate of
research and methods on this subject, it is beptdpose, rather than a standardized and overgrctaiement of
priorities, that prioritization favor areas and netlabilities that involve substantial risks to lifed property, that have
a proven history of occurrence or a significanteptial for future occurrence, that the proposednmaeaf hazard
mitigation is technically feasible, legally and iichlly acceptable, capable of meeting FEMA apgtiicn and review
requirements, likely to be implemented by the reses available for marshalling on behalf of the jggts
accomplishment, and that is consistent with thdsgohthis Michigan Hazard Mitigation Plan as wad those stated
in local hazard mitigation and comprehensive plafainding for local hazard mitigation planning wittes and
projects will ideally remain accessible to all coomiies throughout the state, although there haenltases where
certain types of federal post-disaster funds HEIGP) have been recommended to address the sametypazard
(e.g. flooding, dam failure) that had made the ngoaeailable. As the project list in Attachment Gcdments,
however, Michigan’s prioritization and selectioropess has reached every corner of the state, tongtish hazard
mitigation actions for the full variety of hazart&t have been chosen by local Michigan communitiemselves in
response to state notifications of available fugdinAlthough individual communities do vary in whiliey have
received (see the following table), this is not doghe favoring of any particular region or typiejurisdiction, but
only on the number, quality, and type of individgahnt applications that these jurisdictions’ enseiry management
programs have successfully submitted.

In this 2014 update of the Michigan Hazard Mitigati Plan, information from local plans has allowdgk t
identification of which communities are significgnaffected by particular hazards. As local plaesitinue to be
produced and updated, a method of tracking and admptheir information will need to be developddcal hazard
priorities have not changed quickly—most of the atpd county plans have reaffirmed the validity fedit initial
hazard priorities.One challenge is that the degree of threat from hazards often does not match the degree and
type of funds available for hazard mitigation. Regardless of how hazards vary, the currentidivisf funds by
phase of emergency management (e.g. preparednégstion, response, recovery) and by hazard tyya¢ufal, such
as flooding, versus human-related, such as temigs produced a mismatch that seriously constthie character
of hazard mitigation plans. Communities often tifgrhazards and vulnerabilities with respect te timount of
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impact they have had, or threaten to have. Theltresa wide array of natural, technological, dndgnan-related
hazards identified as posing serious risks. Baatthmitigation plans require communities to idignsitrategies that
are specifically considered to be “mitigation” (thst from preparedness activities which may be asspowerful in
protecting lives and property), and a history afei@l hazard mitigation funds that clearly emphessitooding—one
of the most predictable of hazards. The charaiftérazard mitigation planning itself, treated asptetely distinct
from other phases of emergency management andreglyired for natural hazards (some of which areléas
controllable than technological ones), tends tdt sittual planning actions into a very narrow depassibilities that
have been formally recognized as hazard mitigatiahis potentially fundable specifically as sucfhe result is that
hazards, after being identified and prioritized the basis of their actual impacts and threats,noftave to be
neglected in favor of lesser threats that haveretgaossible actions that can potentially be acdsimgd, and funded.
This makes the hazard analysis that was perfornoedaf hazard mitigation plan potentially more usefoi
preparedness and response phases of emergencyamemgsince many of the most natural ideas toceetiazard
impacts involve the procurement of and ability 82 equipment, or other actions and procedures (@siaredging
and maintenance) that have been declared inelidivlédederal hazard mitigation funding. Some partsederal
policy has also taken one aspect of hazard mitigatiprevention—and declared it to be a separate pieage of
emergency management. New federal requirementshwdtémand the time of state planners, such ashheafand
Hazard Identification and Risk Assessment (THIRAgess, have experimented with new formal procexwithout
addressing this essential problem of the artifisigaration of potential solutions by emergency agament phase
and hazard type—in which only a very narrow sethaf possibilities can actually be pursued underdffieial
definition and funding opportunities for hazardigation, proper.

In addition, there is a temporal mismatch betwdsm Michigan Hazard Mitigation Plan update cycle,ickhis
required every three years and seriously challetigescapacity of state planners under this schedvutde local
hazard mitigation plans are updated on a five-ysehnedule. Because of these constraints in resgurce
conceptualization, and motivation, it has beendasingly challenging to keep improving the qualify hazard
mitigation plans on both the local and state levéisizard mitigation was originally conceived imte of flood risks,
and only very slowly and laboriously can in expamelyond such a narrow vision to resemble what itukho
theoretically be—an effort to address all actual patential sources of harm. State planners widophaviously been
fully dedicated to promoting, assisting with, revieg, and processing local hazard mitigation plaase instead
needed to devote an increasing amount of their tonreew and increasing planning requirements thaetbecome
increasingly abstracted and disconnected from the @eas that local communities have generateithéir local
plans. Local emergency programs, in placing thigihest emphasis upon life safety, tend to natugatvitate toward
activities that inform and warn people about potdritazards, train responders to deal with thossats, obtain
equipment that will enhance the ability of locabpenders to deal with hazards when they occur, teaid the
involved agencies in the use of that equipmentheritter-agency coordination that is needed dusimgmergency.
By contrast, federal funding for equipment and pregness (i.e. previously obtainable through gerssmmeland
security-related sources) has markedly declinelthofgh this causes increasing interest in hazatigation funding
sources that are still available, there is alsoptablem of an increasing recognition of the remtharrowness of
hazard mitigation as currently defined by FEMA (ethialso shapes how lower levels of government rnraat the
subject). Slow changes can be seen, as with FE&&'snt and very welcome policy which allows thecphase and
use of back-up power generators at critical faedito be a fundable hazard mitigation projecth@athan rejected as
ineligible because a generator can be called a &fntbquipment”). Similarly, the federal emphasigson hazard
mitigation defined in terms of permanent or long¥tesolutions has the effect of summarily overlogkshort or
medium-term activities that might otherwise be effee and cost-beneficial new forms of hazard ratign (in the
fullest sense of that term).

Federal and state government agencies may encoanggpromote the inclusion of hazard mitigationsiderations
within comprehensive community plans, but the datuechanisms by which such changes take placelbeem rather
slow-moving and extremely difficult to track andrifgz  Theoretically, some sort of review of locamprehensive
plans could occur, to assess at-risk areas andté¢ips needed or taken to reduce such risks, hpraictice, even to
locate all existing local plans, let alone to urstind their content, effectively places such aiviagbeyond the scope
of all available emergency management (and statenpig) staff. Most action steps identified in dwakz mitigation
plans at any level tend to either be (1) mere rewendations, (2) narrowly defined to meet curredefal definitions,
or (3) ineligible for federal funding. This reglibas limited the amount that this type of plan baen able to
accomplish, and also limited the quality of rewsiomade when updating these plans. Initial ergisusifor the
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concept of hazard mitigation eventually sobers idigillusionment with the limitations and repetéivess of the
project types actually recognized by FEMA for furgli and the difficulty of getting proposals acceptieat are not

only multi-hazard, but integrate multiple phasewfergency management as well. (These limits agpgae more

rooted in regulatory and bureaucratic limits ratiem in the staff members themselves; personslisanss ideas and
make changes, but regulations and organizatiorah@ements are much more intractable.)

Since 2011, nearly two dozen of Michigan’'s countiase had significant changes in their local plgrigs several
communities within other counties). In some caseglan that was merely in draft form in 2011 hasgbrb fully
completed and approved by FEMA. In other casegxasting plan was successfully updated underadtest federal
review standards (although since the major hazZard$iat county had not changed, major changes wetreequired
in this section to reflect the plan’s successfudatp).

MITIGATION PROJECT FUNDING MADE AVAILABLE IN MICHIGAN SINCE 1994,
BY COUNTY (ASOF MAY 2013)

COUNTY PROJECT FEDERAL
TOTAL SHARE
Alcona $ 297,992 $ 180,00(
Allegan $ 413,236 $ 308,607
Alpena $ 566,540 $ 367,088
Antrim $ 447511 $ 286,258
Arenac $ 215,840 $ 127,874
Baraga $ 78,702% 56,254
Barry $ 332,795 $ 248,413
Bay $ 3,083,644 $ 2,467,959
Cass $ 87,520% 60,54(
Charlevoix $ 432,579 $ 301,456
Cheboygan $ 17,876% 13,407
Chippewa $ 566,652 % 424,989
Crawford $ 1,967 $ 1,475
Delta $ 12575 $ 9,432
Dickinson $ 84,701 $ 63,297
Eaton $ 320,086 $ 225,00(
Emmet $ 142,955 $ 56,436
Genesee $ 4,956,999% 3,719,81(
Gogebic $ 609,918 % 330,089
Grand Traverse $ 76,98% 57,742
Gratiot $ 405,181 $ 277,352
Houghton $ 651,742 $ 478,846
Huron $ 587,630 $ 376,50(
Ingham $ 1,950,331 $ 1,439,294
lonia $ 399,372 $ 298,243
losco $ 154,696 $ 67,511
Iron $ 209,825 $ 148,742
Isabella $ 58,744 % 44,059
Jackson $ 107,637% 76,797
Kalamazoo $ 84,318% 63,239
Kent $ 8,877,038 $ 6,455,211
Keweenaw $ 150,652% 112,50(
Lake $ 27,940 $ 20,00(
Lapeer $ 5421 % 4,066
Leelanau $ 21,975% 13,875%
Lenawee $ 147,448% 110,584
Livingston $ 590,470 $ 442,852
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Mackinac $ 273,754 $ 183,75(
Macomb $ 2,374,738 $ 1,376,53(
Marquette $ 2,130,426 % 1,313,284
Mason $ 27,940 $ 20,00(
Mecosta $ 109,965% 109,965
Midland $ 84,056 $ 58,637
Monroe $ 1,642,496 $ 1,318,57(
Muskegon $ 343,898% 257,923
Newaygo $ 18,638 $ 12,00(
Oakland $ 3,826,141 % 2,544,356
Ogemaw $ 202,325% 150,00(
Ontonagon $ 64,811% 48,379
Osceola $ 27,940% 20,00(
Otsego $ 2,106 $ 1,575

Ottawa $ 4,303,289 $ 3,083,578
Saginaw $ 4,060,032% 2,664,727
Sanilac $ 615,471 % 375,316
St. Clair $ 356,250 $ 267,195
St. Joseph $ 327,175 245,381
Tuscola $ 4,010,683 % 2,592,157
Van Buren $ 480,292% 316,635
Washtenaw $ 536,155% 402,116
Wayne $ 4931,743 $ 3,633,023
Wexford $ 846,431 $ 634,823
Statewide (other) $ 1,246,019 827,041
TOTAL in Michigan $ 60,020,279 $ 42,192,764

The totals in this table represent 269 separategrgrants. Two-hundred-fifty-six (256) of theojgcts are
complete and the totals included in the table ase8 actual project costs. For the thirteen (18htg that
were awarded but not yet complete as of May 20i@epted totals were used based on grant applicatio
budgets.

This table includes totals from two multi-countyojarcts that benefitted a total of seven countidhe
completed project totals for those two projectsenerenly distributed to the counties they benefitte

There were a total of twelve projects that yieldemefits that were statewide or regional in natuféose
twelve projects are totaled under the categoryStéitewide (other)”.

The project grant totals represented in this taléefrom grants awarded to the State of Michigamfthe
Federal Emergency Management Agency (FEMA). Tlamtgrwere awarded four of FEMA's five separate
grant programs that are collectively known as Haaattigation Assistance (HMA). The four grant pragis
represented in this table are the Hazard Mitiga@Gwant Program (HMGP), the Flood Mitigation Assista
(FMA) program, the Pre-Disaster Mitigation (PDM)ogram, and the Repetitive Flood Claims (RFC)
program. All grants, other than totaled in thegt8wide (other)” category, were passed through ffwerState

of Michigan to local units of government.

Overview of Significant Local Vulnerabilities, Coitidns, and Proposals

The following descriptions of Michigan’s countieave had their top-priority hazard®ldfaced in cases when the
Michigan Hazard Analysis has confirmed that theseahds are high-priority not only in comparisonhadgther local
hazards, but with other communities around theestatwell. This takes another step toward federplirements that
a state plan describe and compare jurisdictionsierabilities, as a potential basis for the pripation of hazard
mitigation projects. The confirmatory process ilwed a comparison of locally named priorities wille damages
reported in the NCDC-derived hazard analysis talplessious state or federal disaster declarationghfat hazard, and
the identification of serious historic events inwnf that hazard. No precise formula has yet bidefimed for this
confirmation and prioritization process, but astartsng point, hazards which accounted for at I&&stmillion in
damages according to NCDC records (counting eashcieged death as the equivalent of $2 million) kooe
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designated in boldface for the hazard(s) that rehkassociated with these criteria. Locally ptimet hazards that
have not yet beelnolded may indeed be quite serious, and are in needrbfdiuscrutiny at the state level. In addition,
some hazards have been addedbimidfaced parenthetical) type, where the state hazard analysis shows exéden
(using the same general criteria) that one or mataral hazards might deserve to have their pyi@i¢vated in the
local plans. (The idea of having an additionalftoratory method was considered, by comparing toynty hazards
with the areas in which declarations had occuretithis was considered methodologically impradtisiace it is too
difficult to connect damage values with specifiazioties for those events, in the way that NCDC hasedincluding
distinctions between damaged caused by each tyipazaids.)

A summary of the NCDC findings (damages/deathditgtaover $5 million in each county, for a partiaulhazard
type) are summarized here, with roughly estimatgald, but it should be noted that nearby courgiedably have
similar risks which would emerge in a larger sangdlevents, taken from a longer historical timeigei(going back
before 1996). Therefore, the following list wasraetg used to confirm local hazard priorities, amd suggest
additional ones for prioritization, if they had ralteady been mentioned as the most significaratl lbazards. This
brief list only covers natural hazards found in NCEecords.

Hail: Kalamazoo ($130M), Kent ($15M), Marquette $86), Van Buren ($50M)

Lightning: Wayne (3 deaths)

Ice/Sleet: Macomb ($54M), Oakland ($104M, 1 dedsh) Clair ($10M)

Snowstorm: Grand Traverse ($5M crop damage), Leelg®13M crop damage)

Severe Winds: Bay ($5M, 1 death), Berrien ($1Mgattis), Calhoun ($29M, 1 death), Clinton ($3M, atls), Eaton
($5M), Genesee ($10M), Huron ($3M, 1 death), Ingh{g6M), Kalamazoo ($6M, 1 death), Kent ($64M, 3 ttiey
Lapeer ($5M), Lenawee ($7M), Macomb ($23M), Mon(8&M), Montcalm ($16M), Muskegon ($29M, 1 death),
Newaygo ($2M, 2 deaths), Oakland ($16M, 2 deatBgeana ($5M), Ottawa ($39M, 4 deaths), Saginaw {$8M
Shiawassee ($5M), St. Clair ($7M), Washtenaw ($1BMeath), Wayne ($64M, 8 deaths)

Tornadoes: Cass ($6M), Dickinson ($7M), Eaton ($h0Menesee ($19M, 1 death), Ingham ($21M, 2 deaths)
Livingston ($10M), Macomb ($31M), Monroe ($60M), Khand ($7M, 1 death), Saginaw ($6M), Washtenaw k#/1.3
Wayne ($91M)

Extreme Heat: Oakland (5 deaths), Wayne (3 deaths)

Extreme Cold: Macomb (3 deaths), Oakland (4 deathigyne (9 deaths)

Flooding: Allegan ($21M, $7M crop damage, 2 deatBgry ($13M), Bay ($9M), Berrien ($7M), Branch6(d),
Calhoun ($13M), Cass ($7M), Clinton ($12M), Eat&1ZM), Genesee ($14M), Gogebic ($19M), Gratiot (#1L0
Hillsdale ($6M), Huron ($6M), Ingham ($17M), lon{@14M), Isabella ($14M), Jackson ($11M), Kalamag®4M),
Kent ($11M), Lake ($6M), Lapeer ($16M), Lenawee N7 Macomb ($102M), Marquette ($15M), Mason ($7M),
Mecosta ($16M), Midland ($9M), Monroe ($10M, 3 degt Montcalm ($10M), Muskegon ($13M), Newaygo ($6M
Oceana ($5M), Osceola ($5M), Ottawa ($54M, 2 dgaBmginaw ($9M), Sanilac ($8M), Shiawassee ($731) Clair
($9M), St. Joseph ($7M), Tuscola ($14M), Van Bug@hlM), Washtenaw ($13M), Wayne ($22M)

Shoreline Hazards: Berrien (15 deaths), Marquétteaths)

Drought: Wayne ($150M crop damage)

Wildfires: Luce ($12M), Marquette ($5M)

Those counties that have updated their plan simebdginning of 2011 have had some additional &dgrsts made in
their descriptive text, which otherwise has be¢ained from that provided in the 2011 edition & MHMP.

ALCONA COUNTY — This plan was updated by Novemb@d2 and the update met FEMA requirements. Local
adoption of the plan will complete this update gsx: The wildfire hazard was still identified fretr updated local
plan as the most significant facing the county.e Bicona plan notes that between 1981 and 1999 sif¥tficant
wildfires occurred in the county The county caméapart of the Huron National Forest, which had baer 2,700
fires between 1970 and 1996. Such a large pattieofcounty is forested that a small number of $peareas of
wildfire vulnerability would not be appropriate. iMfire is a hazard that has the potential to dffg@ctically the
entire county. The county’s local plan has alsyppinted a few selected areas as vulnerable tebh®rnd riverine
flooding, but the amount of risk there is relativeimited, compared with other counties in the &tat

ALGER COUNTY — Weather-related hazards were idexdifis posing the largest concerns, especiallyewimeather
hazards such as ice and sleet storms, extreme itam@s, snowstorms, and infrastructure failuredt tan be
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associated in many cases with these hazards. chhigy receives an annual average snowfall of ab@Qtinches per
year, which is also significant in its potentialgatt on major transportation routes for the Upmarifsula (Highways
28, 67, 94, and US-41 pass through this countyle dounty has also suffered some damages fromesewmeds, with

at least 1 death and 2 injuries and $10 milliordamages resulting from 27 events between 1950 @6d.2 The

county notes that waterfront development pressarést that cause the conversion of natural aredsotnes and
cottages at a rapid rate, and this State planrdated that Grand Island and Munising Townships itsetriteria for

significant development pressures. A problem whthbreak wall at the Grand Marais Harbor was ifledt but may

have problems being funded under the regulatiopscésted with current hazard mitigation programs.

ALLEGAN COUNTY - Within the county, a plan for tHeokagon Band of Potawatomi was developed and FEMA-
approved in July 2012. Allegan has significEobding problems as well as severe weather risks of bwlstmmer
and winter variety. The local plan also notes grdous development pressures (especially at its forners”) and
the classification of 13 jurisdictions in the copals meeting this plan’s criteria for significamvelopment pressures
agrees with that assessment. The community hasa to reinforce or strengthen dam structures, whiobably
cannot be met through any existing funding mecimasiief the State or Federal government. AllegannGobas 7
dams that have significant downstream developntenpsotect. The county has also mapped numercecifgpareas

of flood vulnerability and past damages, for futhezard mitigation consideration.

ALPENA COUNTY - This plan was updated by Novemb8d2 and the update met FEMA requirements. Local
adoption of the plan will complete this update msx: The updated plan still gives top prioritfflemding and dam
failure hazards. There are two dams with significdownstream developments that must remain pexectThe
county also experiences notable winter weather @tspa A specific location of flooding was identifieat the
Washington Bridge on U.S.-23 where it crosses thenfler Bay River.

ANTRIM COUNTY — Weather events dominate the loclnming concerns of the county, including a 200dudnt
event, thunderstorm, wind, hail, and tornado pnmisleand snow and ice impacts causing hundredsoos#mds of
damages over recent decades. Specific locationalpérability include structures and roadways gldiorch Lake,
along US-31 through Elk Rapids, the Shanty CreedoRarea (with water and communication towers), @rvarious
shoreline erosion sites.

ARENAC COUNTY — Thunderstorm and wildfire hazardere identified as particularly significant. Numeso
damages were reported from past tornado, hailwand events. The county also considers itselfaeehsignificant
development pressures, with a 15.6% populatioreas® between 1990 and 2000 (Michigan as a whole loye7%

during that time), but only one specific commur{ityncoln Township) was identified by the criteria this State plan
as being unusual in this regard, with a growth ct&7% over that decade.

BARAGA COUNTY — This plan was updated and approdFEMA in September 2013. The county’s most
significant hazards were still identified as floogli (both riverine and shoreline), snowstorms, aunlsilence.
Millions of dollars of damages were caused by tiieeds between 1994 and 2003, and the countyaastains high-
risk shoreline erosion areas along Lake Superiy.comparison, impacts from subsidence were consitslight.
The local hazard mitigation plan included specridigation strategies concerning flooding and esnsi These
included the replacement of inadequate culvertaga®ark Road, Indian Road (by Gomache Creek), aaliBrt
Lake (by Spurr River), and eight other locatio#dso noted was a project for stabilization of baaksng areas of the
Sturgeon River to reduce ongoing erosion problemd, which would include the associated reconstoati nearby
Tahtinen and Myllya Roads. These extensive prajeetds should be assessed locally for their liketihto meet
FEMA-required benefit-cost review and other profectding criteria.

BARRY COUNTY - Top concerns included winter weathad extreme temperatures. The county wishesparek
its warning siren system, and has also made exteiteps toward the coordination of hazard mita@aplanning with
local comprehensive planning (it has a county glamoffice that covers a substantial portion of kbeal land area).
This State plan has identified 5 local jurisdicBomith significant development pressures. Thellptan also refers to
addresses with repetitive flood losses but a hogétbat makes an acquisition alternative unfeas{Blooding)

BAY COUNTY — Their top hazards includétboding, winter storms, severe thunderstorms, droughbaiboes, and
wildfires. The county plan lists numerous repegitioss properties and describes 21 major floodhtsveince 1947,
resulting in more than $100 million in damages.ni&fi storm damages have resulted in nearly $4@omilh damages
since 1967. Severewinds)
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BENZIE COUNTY — Top hazards included wildfires, wen weather, severe winds, flooding and erosiohe [bcal
plan reported 45 winter weather events, 21 wincheyed flood events, and a major wildfire affectitfy acres. The
county also has identified high-risk shoreline @osareas, with structures in 4 locations that \dolokénefit from
relocation. The county experiences great seagmpallation changes (up to 50% difference at onetpoithe year).

BERRIEN COUNTY — This plan was updated and apprdwe&EMA in May 2013. Within the county, a plamr tbe
Pokagon Band of Potawatomi was developed and FEppheved in July 2012. The top county hazards istillude
winter weather, extreme temperatures, tornadoes samete winds, but their newly updated plan has added
infrastructure failures and nuclear power planidants as high priorities. From 1950 to 2004, #hificant snow
and ice events were documented. Annual averagsfalhas 71 inches there. About 5.7 severe windrgs occur
each year. Several disaster declarations havededla 1975 flooding and tornado event, a 1980rsevind event,
and thunderstorm/wind events. From 1950 to 2002to2Znado events were also reported, including rhiqudarly
notable events that caused 15 injuries, one deaith,various property damages. The county proptheesise of
generator for various critical local facilities gtheplacement of undersized culverts (at numerpasified locations),
the relocation of the Berrien Springs Wastewat@&alment Plant, and the removal of 2 dams from albed?aw Paw
River. Their plan also notes several proposed|dpweents, including some that are in hazard-prém@dplain areas,
and the County includes 8 communities identifiedhils State plan as being under significant devakaqt pressures.
(Flooding andshor eline hazar ds)

BRANCH COUNTY - High winds, lightning, and wintereather were listed as the most significant hazards.
Mitigation actions proposed in the local plan irdduretrofitting and protective measures for critfeailities, and a
drainage project. Many townships don’t have zonimdinances, although the Coldwater area has epmd
significant growth recently. Hooding)

CALHOUN COUNTY - Top hazards includeooding, thunderstormssever e winds and tornadoes, and severe winter
weather. Nine flood events were reported betweds0 Jand 2005, along with some flash flooding, vatiout $30
million in resulting damages. Severe weather eveaused other injuries and millions more in propdamages.
The county is fast-growing, with associated develept pressures, with the county’s comprehensive iglentifying
main growth corridors along 1-94, in the southeontjpn of Battle Creek, and along the B-Drive Noctirridor. The
county hazard mitigation plan notes one repetitovgs property. Potentially fundable projects ideed in the
county’s plan include the installation of generatat critical facilities, increasing the area ofrmag siren coverage,
construction of storm shelters, and various actioisand relocation projects within the City of Adb. The plan also
refers to development regulations in Emmett and tdewownships for a selected area of dam-relatddreduction
effect.

CASS COUNTY - The previous draft plan was completgatlated, and then approved by FEMA in January 201
Within the county, a plan for the Pokagon Band afaatomi was also developed and FEMA-approvedln2012.
The county’s top hazards still include thunderssrterrorism, nuclear attack, nuclear power placidents, winter
weather hazards, and hazardous materials transportaccidents. The updated and completed plareddd
infrastructure failures and extreme temperaturesidaitional high priorities. Mitigation actionsqgposed by the
county include the enhancement and expansion dfimgicapability and outreach to the area’s spgumglulations,
consideration of shelter requirements at mobilermodular home parks, improving and maintaining signd signals
at railroad crossings, the use of emergency gemsrand power supplies for public service departsjeand
encouraging the development of safe rooms. Patestists for integrating hazard mitigation considi®ns into the
comprehensive planning process, for their locah giad originated in cooperation between the locatrgency
management office and the county’s planning comomnss(T or nadoes andflooding)

CHARLEVOIX COUNTY — Their top hazards are severeaaiter, flooding, and wildfires. Winter storm evemere
twice as common as thunderstorm events, and sdggmmaation shifts can cause the number of pergotige county
to triple. This State plan identified four juristions within the county that met the criteria teentify significant
development pressures.

CHEBOYGAN COUNTY — Their top hazard is severe wintgeather, including ice, sleet, and snowstornisis |
normal for the county to experience several heaoysor ice events per year.
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CHIPPEWA COUNTY - Their top hazards included seweirter weather and associated infrastructure fiedu The
plan refers to other local planning mechanisms #mal intention to coordinate them with hazard miima

considerations. Mitigation actions that includedtional references involve river warning sensemgw fences for
roads, lightning protection devices, backflow prien valves, a stormwater detention basin, culveplacements,
facility retrofitting, acquisition of flood-pronerpperties, insulation of municipal water lines, ammhstruction of safe
rooms for critical facilities.

CLARE COUNTY — Severe weather hazards (includinidy ightning, severe winds, and tornadoes) agaificant in
this county, along with wildfires. Several injusjglus hundreds of thousands of dollars of damdge® been caused
by weather events in the county over the past éamsy In 1977, 1400 acres were burned in a SunilleeFownship
wildfire event. Some flooding has resulted frora jam conditions in the county. Clare also dedth wubstantial
seasonal population increases (the 1990 censusrtedpalO to 50 percent of their housing units were
seasonal/recreational). Development pressureseaisy with 4 townships identified as having sfig@int pressures
according to the criteria used in this State pldrhe local plan reports that housing units arowalgd have been
transforming from seasonal to year-round dwellimgecent years.

CLINTON COUNTY - Top hazards includéooding, and ice/sleet storms (with associated powerrigglu Some
coordination with other forms of planning has besidenced, through a partnership with the Tri-CguRegional
Planning Commission, a consulting firm, and uséM&U expertise during plan development. Proposeiation

actions include the identification and acquisitioh vulnerable flood-prone properties, and the flo@dbfing of

basements. County planning for land use and dapifmovements will reportedly be directed to ingorate hazard
mitigation strategies in their updatese\er e winds)

CRAWFORD COUNTY - Top hazards include wildfires asglrere winds. In 1990, a wildfire event burne2DB,
acres, including 76 homes and 125 other structwidls property losses of $5.5 million.

DELTA COUNTY — Top hazards included ice/sleet, setawms, severe winds, lightning and thunderstoriasur
ice/sleet events were reported between 1994 an?l ¥ith a January 1994 event being the most sevemnpacts from
severe thunderstorms/winds are similar in scoghpagh spread over many more events. Waterfromtldpment
pressures are reportedly converting natural atehsres and cottages, and recreational dwellingsdo-round uses,
although these rates were not enough to show tipeimeasures used to assess significant develogresgures in
this State plan. Development focuses along a linmlcorridor between Gladstone and Escanaba. cbhety has
listed high-risk erosion parcels in its plan, angl iinitigation actions emphasize increased warniatification
capacity.

DICKINSON COUNTY - Top hazards includadrnadoes and earthquakes, the latter being combined wigh th
effects of subsidence related to underground miniBgtween 1974 and 2004, nine tornadic eventsroaduwith
property and crop damage that went into the midlioh dollars in the area. The county also repooiee repetitive
flood-loss property in the City of Kingsford. Thehitigation actions included filling or buttresgirold mines to
prevent collapse, increasing NOAA weather coveraigg warning/communication capabilities, use of gatoes at
critical facilities, construction of storm shelte@nd addressing the repetitive loss property tjinoalevation or
acquisition.

EATON COUNTY - Their top hazards includieoding andtornadoes. Proposed mitigation actions included dam
replacements, identification of repetitively daméggructures, acquisition or relocation of repegitioss properties,
and expanded identification of urban flood-proneasr Recommendations are in-place for hazard atiiig
considerations to inform comprehensive planninggss in the county (which has a county planningeff Severe
winds)

EMMET COUNTY — Top hazards include severe winted aummer weather, flooding and erosion. Six major
wildfire events in the last few decades each aff:ttetween 10 and 44 acres. Three flood events maged in their
local plan, along with the possibility of risk froerosion related both to shorelines and to stegpesl Significant
development pressures exist in parts of the couMitigation actions include improvements in sheltapacity and
alert notification systems. Consideration of hdzamtigation in comprehensive planning was reconueenin the
county hazard mitigation plan. Drainage improvetaevere also proposed.
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GENESEE COUNTY — Within the county, a plan for thaiversity of Michigan-Flint was developed and FEMA
approved in December 2012. Top county hazardslvadoinclement weather (both summer and winter) and
associatedevere winds. The county appears to be more pronéotmado occurrences and impacts, including its
experience of the most destructive tornado in Mjahi history (1953). Other wind, storm, and snowalges have
also been very substantial, each going into mdliof dollars. City of Flint — “crisis temptatiorrfédevelopment
pressures exist — the city had 12% of housing uratsant according to the 2000 census. The cowepyprts 17
repetitive loss properties identified. Participgtiocal jurisdictions in the multi-jurisdictiondlazard mitigation plan
have agreed to include hazard mitigation consideratin their comprehensive plan update procesbaprovements

in warning systems, generators, and shelters weogpeoposed. Hlooding)

GLADWIN COUNTY — Their top hazard was identified dam failure, with 6 dams located upstream fromettgyed
parcels. The county is growing, with new residentievelopments concentrated around cities, lakdsrigers, and
seasonal developments adjacent to the TittabawaRseg. Mitigation strategies emphasize improvedrning
systems and use of backup generators.

GOGEBIC COUNTY - This plan was updated and apprdwedrEMA in October 2013. Top hazards still inaud
extreme temperatures, wildfires, and snowstormsth®inew plan has add#ldoding, drought, and oil/gas accidents
as high priorities. A 1994 event with record codnperatures caused frozen pipes that resulted® imi$lion
estimated damages. An average of more than 3ire#dbccur each year as well as an average ofynéaibnificant
snowstorm events. Some examples of the snowfaticésted with these storms include 16 inches omalgnl8,
1996, 23 inches on January 9, 1997, and 10 inamé&3ctober 6, 2000. Eighty percent of the countyoempasses the
Ottawa National Forest, with residential and conuiardevelopments along a corridor between Wakefihd
Ironwood. Residential development also occurs gdme numerous lakes, including Lake Superior. ity of
Wakefield has produced a flood mitigation plan tsfown, requiring improvements with a floodgatataitadjacent
Sunday Lake identified problem area. Other coumtifigation actions include drainage improvementsl an
underground pipe retrofitting. Provisions for ingorating hazard mitigation into upcoming comprediem plan
updates should be in place.

GRAND TRAVERSE COUNTY — Top hazards include thursierms, winds, winter weathesnpwstorms),
flooding, wildfires, ice, and erosion. Since 20@&arly $100,000 in storm and wind damage has bemorted. A
January 2004 winter storm dropped 20 inches of smowhe county, resulting in 5 to 6 foot drifts Mi72. Repeated
flooding has occurred along the Boardman Riverhwitrecorded events including flooding of up toeétfdepth on
Traverse City streets and in basements in 2000av&nage of 58 acres are burned per year in weldfirents. Erosion
is most notable in Grand Traverse Bay and PeninSaanship (a community with significant development
pressures). Mitigation proposals include enhameggining systems, shelters, removal of unsafe damghe
Boardman River, and improvements to the drainageesyin flood-prone areas.

GRATIOT COUNTY — This plan was updated and approbgdFEMA in January 2011. Their top hazards still
include winter weather hazards, tornadoes, sevardswmajor structural fires, thunderstorm hazaeshl flooding.
There is an average of 3.25 significant weathen®veach year in the counts, and an annual avefagd severe
wind events. The county’s primary goals are toimire the harmful effects of severe weather hazandgrove the
efficiency of all local emergency responders, aaduce the frequency of utility breakdowns. Thentpuhas
incorporated hazard mitigation considerations it#enaster planning process.

HILLSDALE COUNTY — A plan was completed and therpepved by FEMA in September 2012. Their top hagard
still include energy emergencies, snowstorms, foerss, tornadoes, structural fires, and wildfidest in the process
of completing the draft (which was all that was ilalde to peruse in the 2011 edition of MHMP), gals well
accidents and public health emergencies have asa biven high priority. Local development treridsus new
developments (of all kinds) around existing citidages, selected unincorporated settlementsgatoajor roadways,
and around ponds and lake&ldpding)

HOUGHTON COUNTY — This plan was updated and appdolsg FEMA in October 2013. The top hazard still
includes subsidence from large and deep coppersiing the updated edition of the plan also indudé&astructure
failure, terrorism, and structural fires as higiopties. In April 2001, a 3-foot sinkhole appedneear the corner of
Red Jackal Road and US-41 in Calumet. The mimisgdctor reports that numerous ground subsiderargewvccur
each year. Less than half of the county’s jurioliis are zoned, but a consideration of hazardgatitn in future
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planning is encouraged in the local hazard mitigatplan. Mitigation actions include bank stabiliaa along
Sturgeon River Road, sewer and storm drainage degrior 40 culverts (susceptible to flooding evény 4 years),
securing of the Redridge Dam, promotion of mineftsbafety, and the updating of flood maps and steater
management plans.

HURON COUNTY — Top hazards include severe wintarrmas, thunderstorms, structural fires, transpantati
accidents, public health emergencies, and nuctéska Between 1950 and 2005, 11 notable tornadate occurred
within the county, including an F3 event in 1984tthaused about $2.5 million in property damagéuntlerstorm
and winter storm events have caused even more dga(mage than ten times as much) during that same pieriod.
New developments tend to occur near existing céiged villages, and along the coastline of Saginay 81d Lake
Huron, where future condominium developments aréicigated. The incorporation of hazard mitigation
considerations into other plans is noted in thentphazard mitigation plan. Mitigation actions lume heating and
cooling centers, generators for public facilitiegpanded warning systems, and burial of power lir(8svere winds
andflooding)

INGHAM COUNTY — Top hazards includdooding andtornadoes. Within the county, the plan for the City of
Lansing was updated and FEMA-approved in Octob&B20n 1975 a severe flood event occurred thatdated 250
homes and businesses. In 2003 and 2007, damawingdbes occurred in the county, causing a deattrayed
structures and vehicles. Mitigation actions inelide updating of flood maps, relocation or acgjoisiof repeatedly
flood-damaged structures, and encouragement ofsafie construction. Severe winds)

IONIA COUNTY - Although their unfinished draft plagid not rank hazards, identified issues inclufledding,
winter weather, thunderstorms, and hail. The GRivér, other rivers and streams, and inland ldlees had floods
associated with them. Electrical and phone sesvese been interrupted by summer storms and assdevinds and
hail. From 1950 to 2004, 172 significant weatheerds affected the county, resulting in 3 deatfTsinjuries, and
about $20 million in property damage. Mitigationtians include warning system improvements, stiesging
infrastructure against power failures, acquiringt@lole generators, and removing the Lyons Dam.

IOSCO COUNTY - Top hazards include wildfires andvpo failures. The majority of new development lisng
Lake Huron, which may be the most vulnerable partibthe county.

IRON COUNTY — This plan was updated and approved=B§vA in November 2013. Top hazards still include
wildfires and dam failures. Between 1981 and 200862 acres were burned in the county. Thereagras of the
county that contain no zoning, but considerationhakard mitigation is encouraged for future magi@nning
activities. Mitigation actions include promotiord mine shaft safety, the retrofitting of undergrdupipes, and
increased use of NOAA weather radios.

ISABELLA COUNTY — Top hazards include severe weatfimth summer and winter) and associated infresira
failures. Areas of the county have notable develaqt pressures, such as the city Mt. Pleasantlendrea around
Soaring Eagle Casino. Mitigation actions emphagiezemprovement of warning systems. Local comtiesiin the
county are encouraged by its hazard mitigation glarincorporate hazard mitigation into their contymesive
planning activities. Klooding)

JACKSON COUNTY - A plan was completed and then appd by FEMA in December 2011. The top hazards in
the county include energy emergencies, public heathergencies, ice storms, snowstorms, structines, fand
tornadoes. The final edition of the plan also tdie civil disturbances as an additional highagpity. Numerous
snow events are documented in their local hazaatiysis. Ice and sleet storms were accompaniedoist kases by
widespread power failures. Structural fires teabut $4.4 million in damages per year within tbargy. Mitigation
strategies include the use of back-up generatarsritical facilities, the establishment of a conmity forestry
program, and the bolstering of immunization progsafor public health. Various communities have Higant
development pressures within the countylo¢ding)

KALAMAZOO COUNTY - This plan was updated and appedvby FEMA in January 2013. Top hazards still
include severe weather of all types (winter and reem, with documentation of dozens of major weatkegnts
between 1950 and 2003, resulting in millions oflalsl of damages. The new plan has adtmmtliing and tornadoes
as additional high priorities. There are numerateas of strong development pressures within tlhiatgpand the
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incorporation of hazard mitigation consideratiomsoi master planning has been promoted, with maeltipical
participants agreeing in principle to so in thdanming. bail andseverewinds)

KALKASKA COUNTY - Top hazards include severe weatheents (summer and winter), wildfire, and danufais.
Dozens of severe weather events were documentedeircounty hazard mitigation plan, along with dezeri
wildfires. The largest wildfire burned 580 acrasd 22 others burned more than 10 acres eachhelarea of the
Rapid River, the Rugg Dam and Antrim Pond were chdt@ hazard analysis considerations. Mitigatiaticans
include the promotion of warning system and weat&éio acquisition and use.

KENT COUNTY — This plan was updated and approved=ByJA in June 2012. Top hazards still include wint
weather, power failures, and tornadoes, but the edition also includeHooding and thunderstorm#éil andsevere
winds) as high priorities. About 100 events were natetheir hazard mitigation plan, in these categiriesulting in
millions of dollars of property damage and dozehsuries and deaths (especially from a 1956 tdmavent that
destroyed 700 homes). Numerous parts of the carmetyinder strong development pressures. A listdtitive loss
properties was included in the local hazard mittgaplan. Mitigation actions include acquisitiof ftood-prone
properties (especially in Plainfield Township, whie developing its own flood mitigation plan), rsaees to retrofit
existing structures against flooding, an Ada Towmshcquisition project, improvements to the New K @reek
Watershed drainage system, and expansion of wasystgms (especially in Grand Rapids).

KEWEENAW COUNTY — This plan was updated and appcblog FEMA in October 2013. Top hazards still ird=u
winds, shoreline erosion, and snowstorms, with @ased power failures (2 per year on average)timinew edition
of their plan has also identified infrastructurduies as a high priority. A number of wind andanevents were
documented in their local hazard mitigation plaithvassociated damages (thousands of dollars)iodahigh-risk
shoreline erosion areas were identified in the gtamassociated flood problems were known). Mttaya projects
include the stabilization of Gay-Lac-La Belle Roatl 7 locations, a flood mitigation project at Elizake, and
promotion of mine shaft safety and NOAA weatherngagse. Although this is the least populated cpumthe State
of Michigan, notable residential growth trends evalent.

LAKE COUNTY - Top hazards include winter weathessaciated infrastructure failures, wildfires andese winds.
Numerous damaging winter storms were documentethglthe 1990s, and an April 2003 ice storm eventsed
massive amounts of property damage and widespoessdaf power. Documented wind events have beeihagiyn
damaging. Wildfires burned 769 acres between 981 2000, with an average of 8 fires per year &8 acres
burned. In 1994, the “county line fire” burned 986res of land. The county has various areas grfifgiant
development pressures, with residential developsneancentrating near the villages of Baldwin andhey and
around various lakes in the county. The plan ntitespresence of two repetitive-loss propertiegtigskion actions
include the creation of firebreaks, use of genesatencouragement of hazard mitigation consideratio master
planning, and the review of code requirements fobile home wind resistancekl6oding)

LAPEER COUNTY — Top hazards include snow, ice, Hajhtning, and winds. Many past events were duented

in the county hazard mitigation plan, including lraits of dollars of damages from various weathesnés. Most of
the county exhibits patterns of significant growahd associated development pressures, includingrebent

appearance of 10 new mobile home parks. All gpeting local jurisdictions (27 of them) agreedctimsider hazard
mitigation concerns within their other planningieities. An estimated 615 structures are locatétiw floodplains.

Mitigation actions include the use of generatorfiamced warning systems, storm shelters, and NO&Ather

radios.

LEELANAU COUNTY — Top hazards include severe weatbé all kinds (winter and summer), Lake Michigan
shoreline erosion, and localizédoding and dam failure risks. Numerous types of weadvents over the last 15
years were documented in the county’s local plEime southern half of the county’s coastline is abered a high-risk
erosion area. Mitigation actions focus on gatlgermore detailed information about flood and erogisk areas, use
of warning systems, and snow load design standd8t&wstorms andSever e winds)

LENAWEE COUNTY — A plan was completed and then appd by FEMA in June 2012. Top hazards still idelu
extreme temperatures, snowstorms, infrastructilgda, ice and sleet storms, lightning, and halumerous weather
events were documented in the county’s hazard sisalyHazard mitigation actions include the develept of an
outreach program for vulnerable populations dufiegiods of extreme temperatures. Various areasigoiificant
development pressures exist in the coungevér e winds andflooding)
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LIVINGSTON COUNTY — Top hazards include severe vdrahdtor nadoes, with numerous such events documented
in the county’s hazard mitigation plan. The couistyone of the most rapidly growing in the statéhwumerous
areas of strong development pressures throughotib# county is very proactive in promoting thelusion of hazard
mitigation considerations within master planningying identified the potential for development &use increased
risks from flooding. Mitigation actions includeghiemoval of invasive weeds that contribute toftbeding of Ore
Lake and the Huron River (in Green Oak and HamBAurgnships), and promoting the acquisition of apprately

25 flood-prone properties in the lowlands surrongd lake in Green Oak Township.

LUCE COUNTY — Top hazards includeildfires, infrastructure failures, winter storms, and themstorms. The
county is mostly rural, forested land, with varidosations of development (of different types) mbta the local
hazard mitigation plan. Mitigation actions includdrastructure improvements in the village of Nenty, the
installation of natural (“living”) snow fences, oglation of a lighthouse at risk from shoreline @&mns and
improvements to the county’s warning systems. Hragement is provided for the consideration of fdhmaitigation
topics in the county master plan. (The countyitsaswn planning office.)

MACKINAC COUNTY — Top hazards include severe summveather, including thunderstorms, lightning, taioes,
severe winds, and hail. Numerous historic majaaithver incidents were documented in the county’sitthmitigation
plan, with many thousands of dollars of associatachages. Identified mitigation actions include niag system
enhancements, infrastructure reinforcement, snawelg, lightning protection, acquisition of floodbpe properties,
and an increased capacity for the water detenti@mkin the city of St. Ignace. Integration of &iakzmitigation into
local comprehensive planning is encouraged.

MACOMB COUNTY - This plan was successfully updatedthe 5-year schedule established by federal agguos,

and a new draft has already been updated in adwdrtbe plan’s expiration date. Top hazards ateidéntified as

tornadoes, severe winds, winter weather gktreme cold andice/deet storms), andflooding. Numerous historic
occurrences of all these weather events were dotigchén the county’s local hazard mitigation platnjch originally

has been an approved plan under the Flood Mitigatissistance Program and places a great emphadi®azh

mitigation. The county is under very strong depebent pressures — especially in its northern, desgloped half.
Mitigation actions include the construction of sedems and upgrading of pumping stations, floodgatton projects
addressing dozens of at-risk structures (includiepetitive-loss properties), with hundreds of otfflend-prone

properties identified in the plan. Encouragemenhazard mitigation considerations in comprehenglanning is

given in the plan, and although most major projesti§ require supplementary grant funding in order be

accomplished, the county nevertheless did accomplitew of its original hazard mitigation objecsyend updated
its lists of projects—in some cases with differgmiorities having been assigned by its particigatiocal

communities.

MANISTEE COUNTY - Top hazards include wildfires, ér weather, dam failures, flooding, and coastasien.
Numerous historic events have been documented énpthn for each of these hazards (except dam éailur
Mitigation actions include property acquisitions flood-prone areas, the protection of sand dunes, the
incorporation of hazard mitigation into local compensive plans.

MARQUETTE COUNTY — Top hazards include severe winteeather, public health emergencieg]dfires,
infrastructure failures, extreme temperatures eviblveather eventédil), andflooding. Numerous historical hazard
events were documented in the county’s hazard atitg plan. This county’s local jurisdictions exipace
significant amounts of both “internal” and “extefndevelopment pressures, with a few areas seesmgdevelopment
while others have lost notable percentages of tiesidents. Developments in the Chocolay and @arpr drainage
basins are increasing the amount and rate of rjneghcerbating problems for older developments risiveam.
Hazard mitigation considerations are recommendddaal comprehensive planning activities. Floodhdges were
noted for 475 parcels, with 10 parcels experiencmdtiple damages. Mitigation actions include ses&paration in
the City of Ishpeming, drainage system developmienEorsythe Township, flood mitigation along thed€olay and
Carp Rivers in Chocolay Township, the elevatiomaes along Compeau Creek in Marquette Townshipoval of
the carp intake dam in Sands Township, elevatiddagfou Road (along with some structures) in Chacdlawnship,
and the elevation of structures in Republic TowpshiOriginally developed to satisfy both FMAP and@pP
standards, the county’s hazard mitigation plan asntains a flood mitigation emphasis within it.Shéreline
hazards)
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MASON COUNTY — Top hazards include winter weathextreme temperatures, severe winds, and associated
infrastructure failures. Numerous historic evelmdse been documented in the county’s hazard miigailan for
these hazards, which also requests that hazardatmin considerations be incorporated into locahpehensive
plans. Other mitigation actions include increasihg use of NOAA radios, installation of back-umegetors at
critical facilities, and the use of “living” snovefices. Elooding)

MECOSTA COUNTY — Top hazards appear to incldbmding, snow, ice, severe winds and tornadoes. Various
documentation of past weather events appear indhety’s hazard mitigation plan, which suggestsgatton actions
including the expansion of warning systems and geray shelters.

MENOMINEE COUNTY — Top hazards include severe winteather and extreme temperatures. Various weathe
events are documented in the county’s hazard ritiggplan, which also identified 80 structures wittspalding
Township as being at risk for potential floodingligh-risk shoreline erosion areas were also notedgathe Green
Bay shoreline. Various locations of developmeetarwere noted in the plan, but were not necegsadicative of
exceptional development pressures. Mitigationoastiinclude the use of lightning protection devic®ww fences,
NOAA radios and new warning systems, generatocsitital facilities and shelters, and improvementfood maps.

MIDLAND COUNTY - This plan was updated and approy®dFEMA in January 2014. Top hazards still ingud
severe winds, winter weather, riverifleoding, dam failures, tornadoes, and public health enmmige. Numerous
past events were noted in the county’s hazard atitig plan (dam failures do not have an actuabhysand the
presence of development on the Tittabawassee Rleamstream from two dams, was noted instead). t iasvth
occurred in the City of Midland, although anothetable area of development was identified along (Mb2tween
Midland and the western county line. Developmeas$ wonsidered likely to increase in that area webtidland and
along M-30 north of the Village of Sanford. Mitigan actions include the encouragement of hazatidation within
local comprehensive plans, the use of river gaugiesyuragement of NFIP enroliment, expansion ofimarsystems
and NOAA radio use.

MISSAUKEE COUNTY — Top hazards include severe weatbvents (summer and winter), and wildfires. The
county hazard mitigation plan documented numerass weather events, plus 14 wildfires that had édimore than
10 acres each. Most of the county is either favestetlands, and significant development pressapgear limited to

a single township at this time. Mitigation actianslude the consideration of new shelters andrtbleision of hazard
mitigation considerations within local compreheesplans.

MONROE COUNTY - Top hazards include severe weafimstuding winter events, hail, drought, ataf nadoes).

The county’s hazard analysis provided documentatiopast weather events but did not include hamait@hation

actions. The county planning department is awéfeamard mitigation issues but it is unclear whetthese will be
incorporated into future updates of local comprehen plans. The county contains numerous areds strong
development pressured-Igoding andsevere winds)

MONTCALM COUNTY — Top hazards appear to includentioes andevere winds, winter stormsflooding, and
extreme temperatures. The county hazard mitiggtian provided descriptions of numerous past evehtdhese
types, and numerous township areas experiencefisa@ni development pressures within the county. zdta
mitigation actions include the enhancement of wagnsystems, use of NOAA radios and emergency power
generators.

MONTMORENCY COUNTY — Top hazards include severe teinwveather and extreme temperatures. Various past
events were described in the county hazard mitiggilan, along with associated damages. Mitigadictions include

the consideration of hazards within comprehenslaes) the expansion of warning systems in the gountreased

use of NOAA radios and backup generators, the piaoé of snow fences or planting of “living” snownfees, and the
study of potential enhancements in sewer and dyaisgstems.

MUSKEGON COUNTY - Top hazards include winter weatlsever e winds, and extreme temperatures. Numerous
past events were documented in the county’s hamdiglation plan, totaling many millions of dollaod damage over
recent decades, including disaster declaratiorfse eékisting county plan recommends “smart growthtlirect new
developments, and numerous parts of the counturader strong development pressures. Mitigatioioastinclude
the consideration of hazard mitigation in compreinan plans, assessing the capacity of current usbam sewer
systems, use of backup generators at criticalifi@si] and snow fences along roadwaysl.ogding)
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NEWAYGO COUNTY — Top hazards include winter weatheevere winds, and associated power failures.
Numerous past events of these types were documeémtétte county’s hazard mitigation plan, along witho
repetitive flood-loss properties. Mitigation actoinclude the incorporation of hazard mitigati@msiderations into
comprehensive planning and zoning, increasing UBEO&A radios, backup generators, and snow fen¢ekoding)

OAKLAND COUNTY - This plan was updated and approy®dFEMA in January 2013. Within the county, an
additional plan for Bloomfield Township was updateud approved by FEMA in October 2011. Top hazatils
include flooding andor nadoes, but the new edition of the plan also includestarinveather hazardecé/deet storms,
extreme cold), transportation accidents (rail), and hazardowadenels transportation accidents as high priaitie
Numerous past events were documented in the cauhgzard mitigation plan, including a major pumgtist that
experiences a harmful failure about once everyo2Pst years (most recently in November 1998). Hemgs were
associated with tornado events, including more thatozen deaths, 78 injuries, and millions of dsellaf property
damage as a result of 30 events since 1950. Jiieisecond most populated county in Michigan,thadnajority of
its communities experience significant developmaneissures of either the “external” or “internalpéy Land use
changes have the potential to exacerbate flooding)already there are several thousand structuaesave identified
as at-risk in floodplain locations within the countMitigation actions include the installation méw warning sirens,
and generators for critical facilities. The comsation of hazard mitigation issues is being inooaged into the
municipal plan review process of some jurisdictioms well as the county’s Department of Plannind Boonomic
Development Services Sévere winds andextreme heat)

OCEANA COUNTY — Top hazards include winter weathexireme temperaturesgvere winds, and associated
infrastructure failures. A great number of docutednevents and their associated damages were los$an the
county’s hazard mitigation plan. Several locaigdictions experience significant development press and the
county mitigation plan included three action itepr®moting the inclusion of hazard mitigation issugslocal
comprehensive plans and zoning ordinances. Otliggation actions include the improvement of wamsystem
coverage and the installation of back-up generatbcsitical facilities in the county.F{ooding)

OGEMAW COUNTY - Top hazards include severe sumnmet &inter weather, and wildfires. Numerous summer
and winter storm events were described in the gaihiazard mitigation plan, and areas of develogmesre also
noted, with mitigation actions emphasizing improess in warning systems, use of shelters and sai@s, snow
fences, heating centers for vulnerable populatiassyell as the protection of electrical infrastave.

ONTONAGON COUNTY — This plan was updated and apptbby FEMA in September 2013. Top hazards still
include infrastructure failures, but the new platdidonally identifies hazardous material accidemésrorism, and
oil/gas accidents as top priorities. About two powutages are experienced each year. Mitigatitiors include a
drainage study for the Village of Ontonagon, dredgf the Ontonagon Harbor, enhancement of ming satety, the
construction of a new bridge on M-28, and the rafion of important village offices from the floodph area in
Ontonagon.

OSCEOLA COUNTY — Top hazards appear to include evinteather, tornadoes and severe winds, feoatling.

Numerous past weather incidents were documentddnathe county’s hazard mitigation plan, along watimap that
shows various structures within identified floodplareas. An associated hazard analysis produgetebcounty’s
emergency management office identified thunderstpnwildfires, winter weather, and tornadoes asttipenatural
hazards in the county. Mitigation actions inclutthe consideration of hazard mitigation conceptshiwitlocal
comprehensive planning, the provision of firebreaksl improved vehicular access roads for wildfiesponse,
expansion of emergency warning systems, and theased use of power generators and NOAA radios.

OSCODA COUNTY - This plan was updated in by Novembe2013 and the update met FEMA requirements.
Local adoption of the plan will complete this upslgrocess. Top hazards still include wildfires;ese winds, and
winter weather hazards, but the new plan additipnaéntified infrastructure failures and tornad@eshigh priorities.
Development patterns have caused increased vulhigrédowildfires, with a 60% increase in rural imes since 1980,
and 144 documented wildfires between 1981 and 18&09affected more than 200 acres each. Some tyhes of
events were also documented in the county’s hamatigation plan. Approximately 83% of the countyand is
forested. Mitigation actions include the increased of NOAA radios, emergency power generatofesing areas

at campgrounds and other areas of outdoor congpegaieating centers for vulnerable populationswsfences, and

the encouragement of “Firewise” practices and @gparticipation.
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OTSEGO COUNTY — This plan was updated in by Novenaf€013 and the update met FEMA requirementscal.o
adoption of the plan will complete this update msx= Top hazards still include winter weather resme
temperatures, and wildfires, but the new plan atkmtifies transportation accidents and severe sviad high
priorities. Various past events of these typesewdgscribed in the county’s hazard mitigation plarhe county’s
population has tripled since 1960, and several conities are still noted as experiencing significdetelopment
pressures — particularly around the City of Gayloiithere is a substantial number of seasonal hgusiits as well
that causes the county’s population to swell dudedain times of the year. Mitigation actionslude the increased
use of emergency power generators, warning sSyst&@AA radios, heating centers/shelters for vulnkrab
populations, snow fences, and improvements in &s&gd of water and sewer systems.

OTTAWA COUNTY - This plan was updated and approlgd-EMA in May 2012. Top hazards still include sey
winter weather, power failures, tornadoes, 8odding, but the updated plan also identifies and thuriders as a
high priority. The county’s hazard mitigation placiudes descriptions of numerous past eventaged with these
hazardous conditions. The county experiences anage of about 97 inches of snowfall per year (sugreat
measure to the “lake effect” from Lake Michiganjornado damages have been extensive, with 20 ebettgeen
1956 and 2004. The county, squeezed between the¢®politan areas (Grand Rapids, Muskegon, andahi),
experiences strong development pressures througheny of its local jurisdictions. A substantiadddplain area has
been identified in the county, and one communitgbiRson Township, developed its own FEMA-approviedd
mitigation plan and associated funding to try talrads several areas of its flood-prone structuess the Grand
River. Mitigation actions include the acquisitiof highly vulnerable flood-prone properties (dozeris/ulnerable
properties have been identified), the use of bojgdand zoning regulations to limit and protect @ipkain
developments from harm, a culvert replacement ptajethe City of Zeeland (at 1¥4Avenue), expansion of warning
systems, increased use of portable generatorsdantification of infrastructure vulnerabilitiegSever e winds)

PRESQUE ISLE COUNTY — Top hazards include severed#/iand infrastructure failures. Various past wemdnts
were identified in the county’s hazard mitigatiolarp Mitigation actions include improvements t@ tbounty’s
warning system, use of backup power generatord\NEDWA weather radio, provision of heating centerslrs, use
of snow fences, provision of safe rooms and stoneiters, and infrastructure enhancements (includiater and
sewer systems).

ROSCOMMON COUNTY — Top hazards include severe weateummer and winter) and dam failures. A large
number of previous weather events were describélaeirtounty’s hazard mitigation plan, along witkndfication of
one dam that has potentially vulnerable downstrefvelopment. Several townships in the county egpee
significant development pressures, with a largeleass on tourist and resort attractions. The gogohtains 17
lakes that are more than 100 acres each, and tihattaresidential developments. Seasonal/reamatihousing
accounts for at least 50% of the housing unith@rdounty. Mitigation actions include the use wieegency power
generators, expansion of public warning systenspfisnow fences and lightning protection deviessablishment of
heating centers and shelters, and improvementsrestructure.

SAGINAW COUNTY — Top hazards include severe wealffieth summer and winterjprnadoes, structural fires,
hazardous material transportation incidefitgding, and public health emergencies. Heavy detaitésided for the
weather and flooding issues. Mitigation proposattude the acquisition of vulnerable parcels, aten of structures
vulnerable to flooding, floodproofing of structureoodplain mapping, discouraging mobile home pafkom

occupying floodplain areas, and the consideratidarger-scale flood control measures. Improvednivey systems,
emergency generators, and aggressive tree trimweng also noted as desirable mitigation actio®evef e winds)

ST. CLAIR COUNTY - Top hazards include hazardougemals incidents (of both the fixed-site and tyzorsation
types), infrastructure failures, pipelines, anddesm, but the county’s hazard mitigation planoaldentifies 52
properties that have suffered repeated damages flimding. The plan includes an entire chapter that aims to
integrate hazard mitigation into policy and regoitgtframeworks. Much of the county’s eastern dosstconsists of
planned communities, and most of the county’s dlicisons experience significant development pressuMitigation
actions include the enhancement of stormwater ne@nmegt standards, use of land use regulations athiplg to
protect floodplain and coastal zone areas, aciunisilr elevation of floodprone properties, increhsalvert capacity
and use of erosion control structures for the Bubiaek and Huffman Drain, use of backup power systat critical
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facilities, storm drain improvements, warning systemprovements, and provision of storm shelterssétected
locations. ice/deet storms andsever e winds)

SANILAC COUNTY - Top hazards include wildfires (glunfrastructure failures and terrorism). Wildfrare an

annual occurrence in the county. Mitigation adiamclude the increased use of NOAA radios and ingraystems.
The county has a couple of townships identifiedhdg plan as experiencing significant developmeaesgures. The
local hazard mitigation plan identifies new resitkindevelopment as concentrating around existitigs; villages,

and the lakeshore Flpoding)

SCHOOLCRAFT COUNTY — Top hazards include the wintexather hazards of ice, sleet, and snowstorms Th
northern part of the county averages about 12@@iriches of snow per year, and the southern parages about 60
to 70 inches per year. The southern part of thmigoincludes the important transportation routé&J8f2, whose uses
(along with nearly railroad tracks) include thensportation of hazardous materials. (In the nenthgart of the
county are the Michigan highway 28 and another ntgoa railroad line that lies nearby.) Two-thirafsthe county’s
population lives within a mile of a trunkline/raiid. Waterfront properties have experienced altiemvhich natural
areas are being converted into residential andgetareas. Development along US-2 is expecteateadify, along
with the conversion of seasonal homes along lakédss&reams into year-round occupancy. Nearly 50%oasing
units were reported as seasonal/recreational inL88® census. Mitigation actions include expansibrvarning
systems and NOAA radio use, installment of snowcdésn improved use of shelters, increased use drgtms,
infrastructure enhancements, and the considerafibazard mitigation issues within comprehensiangl

SHIAWASSEE COUNTY — Top hazards include snowstorfitgding, and severe weather (thunderstorms, hail, and
lightning). The county’s local hazard mitigatiotap describes numerous snow, flood, and weathartgvkat have
affected the county. Major snowfall events havesead up to 15 inches of snow to fall on the couatd during
warmer weather, the county experiences an aveifa@@ to 40 thunderstorms per year. Lightning esebdne caused
more than $100,000 in property damage during tlesesnts from 1998 to 2002 (plus one injury). Intinasture
failures also occur as a result of weather evemast flood events have included up to 9 feet skbent flooding,
backed-up sewers, closed streets (locations arfigplein the local plan) and overwhelmed culveatsd bridges.
Two repetitive loss properties are also referredntthe plan. Mitigation actions include considerna of hazards
within comprehensive plans, enhanced warning systerse of NOAA radios and warming stations, stohmlter
provision, flood control, drainage improvements amater storage enhancement, and relocation of abbus in
Owosso. $everewinds)

ST. JOSEPH COUNTY — No plan or draft plan for tleumty was on file with MSP/EMHSD, but the emergency
management coordinator for the county was contesgtedifically so that his input could help to updttis section of
the MHMP. He related that the top hazards forcinenty were (in order of priority) tornadoes, tharglorm hazards,
flooding and winter weather (about equal in priority), pktam and natural gas pipeline accidents, and Hagmar
materials incidents (both fixed-site and transpmntarelated). The county’s flood risk includes@ncern with the
impacts of dam failure. It was reported that twmepne incidents had occurred recently.

TUSCOLA COUNTY - Top hazards include severe windspwstorms, thunderstorms, hazardous material
transportation accidents, ice/sleet storms, aneed temperatures (cold). Past events of thosstgpe described in
the county’s hazard mitigation plan. Mitigationtians include enhanced notification methods, thierofg of
incentives to businesses and residents to modi$fieg property for hazard resistance, construatibretention ponds
and flow constrictors, and flood prevention methatspecifically selected locations. The City adsgar also has a
flood mitigation plan on file (approved under oldEMA program standards) and has accomplished many
improvements over more than a ten year period]duiate the city’s flood impacts.F{ooding)

VAN BUREN COUNTY - Top hazards include winter weatihazardsh@il), tornadoes, and associated infrastructure
failures. The county hazard mitigation plan in@sddescriptions of various such events that hacermed in the
county, with associated damage estimates. Ove@0IXRuctures were identified as being within flgmdne areas. A
number of areas in the county have experiencedfisigm development pressures. Mitigation actiomaddress these
concerns include the consideration of hazard mitgawithin comprehensive plans, increased useeokgators and
NOAA radios, installation of stormwater relief dnaiin the City of Hartford, replacement of undezdizulverts, flood
reduction measures, and use of snow fendé®oding)
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WASHTENAW COUNTY - Within the county, the plan ftne City of Ann Arbor was updated and approved by
FEMA in September 2012, and a new plan for EasWiohigan University was developed and FEMA-approved
March 2013. Top hazards include severe weateeere winds, lightning,tornadoes, and hail). The county’s hazard
mitigation plan includes descriptions of numeroigniicant weather events since 1980. Most of ¢thanty feels
strong development pressures, and the county glmtifies various development trends. Mitigatiatians include
the increases in warning sirens, generators, mdilgilee anchoring, shelters, warming centers, cuhggfacement;
dam, bridge and spillway repairs; and modificattormcquisition of flood-prone structureg:lgoding)

WAYNE COUNTY — This plan was updated in by Novembé&2013 and the update met FEMA requirements.alLoc
adoption of the plan will complete this update &= The new edition of the plan identifies thentg's top hazards
as severe weathdightning, severe winds, tornadoes), infrastructure failures (specifying water sysseralectricity,
and communications), urbdlooding, hazardous materials incidents, and public heattbrgencies. The county plan
documents numerous past events for each of thesedsa (There are also multi-hazard plans develdpesome
jurisdictions within Wayne County, notably the City Detroit.) Wayne County is the most heavily plaped in
Michigan, containing about 20% of the State’s papah, and contains a great number of communitiasdre under
strong development pressures of both the “interaall “external” variety. Tornado events have hadgrfully
destructive effects when they strike areas of sehsity, with damages running into the millionsdufilars and
injuries numbering in the dozens. Power failuras ©e particularly harmful to vulnerable residemsheavily
urbanized areas of the county where heat effents tie be exacerbated. Mitigation actions incluue éstablishment
of warming and cooling centers, increased use ak{@ generators, development of a comprehensivedfl
mitigation plan and its associated (more speciiimdd mitigation actions, use of backflow prevestestormwater
retention and best management practices, and enwgrdieod relief pumps. Orought, Extreme heat andextreme
cold)

WEXFORD COUNTY — Top hazards include severe winterather, wildfires, severe winds, and flooding. eTh
county’s hazard mitigation plan provides historisatkground that describes numerous events of tiipes that have
negatively impacted the county. Snowfall eventy nmaolve up to 15 inches of snow that causes toladkage,
accidents, and power failures. Between 1987 arid A% wildfire events occurred that burned 10 aaresore,
including one event that burned more than 50 ac&song winds are a frequent cause of power fesluand flood
risks have been identified near Lake Cadillac,SilRreek, the Manistee River, and Fletcher Laketigktion actions
include the incorporation of hazard concerns irfte tounty master plan, expanded siren coveragenate
improvements (including larger culverts), and thievjsion of storm shelters at campgrounds andetrailodular
home parks.
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Development Pressures and Trends

In the 2008 edition of the Michigan Hazard Mitigati Plan, a more extensive consideration of theceffef
development trends was begun. The new methoch#thbeen created for that update had been foubd teseful,
and has been retained in subsequent plan updhitesbased upon the preliminary assumptions thetet were two
general sources of development pressure that dmildlentified—one rooted in population growth ahé bther
rooted in population decline. The idea is thawglotrends may be likely to continue, and can iatéca need to be
wary of allowing new developments (or re-developtsgto take place in areas that are hazard-prémen(ost well-
defined such areas usually being floodplains).thin reverse situation—a community that has beerréqring a
significant decline in population—the concern iattthere might be some slackening of standardsatl@avs more
risk-prone development (or re-development) to tpkece, due to a perceived need by the communitigald its
decline. A third circumstance was also identifiecbmmunities that are large enough that a signifigapulation
shift (either an increase or a decrease) couldranctertain parts of the jurisdiction, even if @gerall population had
not significantly changed. Municipalities aboveeatain size are presumed to have some sort ofajgwent pressure
that they face, and both forms (stemming from ghoait decline) may be felt simultaneously in a pléta is large
enough to have sizeable sections of markedly diffecharacter, some of which may experience grasgissures
while others experience decline pressures. The 208n had looked at trends using information fritta 2000
census, and the 2011 plan was not yet able to msdef new 2010 census information. This new A@ddate has
followed through on the intention of the 2011 emitibby completing a full reassessment of the list@hmunities
likely to be experiencing development pressuresnbking use of new census information.

Although development does not always correspongbfulation changes, there is a connection betweenwo, in

that population increases can be assumed to comdspith increases in development. Although ara arestable
population can also see increases in developmsrihéwealth that generates that development iseseaven if the
number of residents remains stable), nevertheléssanhalysis is based on a preliminary categoodnatiat identifies
which sections of the state are most rapidly grgwsompared to Michigan norms, which, statewide,arextremely
slow population growth — stemming from a patternvimich the rate of natural increase is offset bgiugimg patterns
of net out-migration).

The two types of communities that are assumed te fiievelopment pressures are (1) those that haweallstc

experienced significant population growth in recgears (showing both a demand for living there a# was the

existence of space or developments that had thacitggo support that population growth), and (e that have
experienced significant population declines (sutingsthat since there had been existing infrastmgctand land
capable of supporting a larger population, thellcoanmunity is likely to experience pressures twatild encourage
it to accept new developments to slow, halt, oerse its decline). These two types of developrpestsures might
be called external and internal development pressutn the former case, some demand exists opatteof new

residents or potential residents who desire to livehe area, encouraging the community to acconateoduch

demands by taking action that would satisfy it. tie latter case, the existing infrastructure, Jagavernmental
structure, budgeting considerations, and otherofactelated to a fear of decline, would be likety dause the
community itself to seek and encourage new devedopsnin contradiction of existing population or ketrtrends. In

both these cases, situations can be imagined iohwdither internal or external development pressueeise certain
types of developments to be allowed that may no¢retise have been permitted in the absence of pessures. In
those cases in which decisions might potentiallgrimok hazard considerations, the long-term impaats be very
substantial, and the very point of hazard mitigat®to determine how current and future hazardenalbility may be
reduced. By considering the impacts of developrpeessures, and the possibility that some new dpusnts may
need to have special design requirements if théyoatur in hazard-prone areas, hazard risks amgkevabilities can

be successfully reduced below what they otherwiealdvhave been, as a result of the consideratiorengo the

subjects in (a) this State plan, (b) local plannéffiprts inspired by, guided by, and coordinatethv&tate hazard
mitigation activities and efforts, and (c) localngorehensive (master) plans, to the extent that tizeye coordinated
with local hazard mitigation planning or at leasteb able to incorporate useful information or coesition of

hazards, as suggested either by local hazard mdingplans or by other documents or activitiesagfal emergency
management programs aimed toward accomplishindesioijectives.

Although the definition of what constitutes “signdnt” growth or decline seemed in 2008 to be aaHiitrary, the
criteria used have been considered sufficientlydvilat the resulting classification algorithm Hzeen retained ever
since. The following list describes the criterfged to identify communities that experience develept pressures:
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1. Any community that sees a sufficient percentameease (5% or more) in its population can besarably
considered to qualify as asignificant growth” community that is subject to “external” (i.e. rkat demand)
development pressures, as long as that percengagées to at least 500 persons. (In cases of som@lnunities with
fewer than 10,000 population, a larger percentageease of 50% was considered sufficient to degotevth
pressures for that community, even if this tramslab only a few dozens or hundreds of people).

2. Although some communities may not have incr@é@s®ugh to qualify as having “significant growih"terms of
an increase relative to its overall size, there megt pockets of significant growth within thatnamunity that are
subject to rapid development trends or significdetelopment pressures. An absolute increase inlgtgn growth
that was equivalent to at least a small villageD(p8rsons or more) was considered sufficient t@ssigthe presence
of significant development pressures tied to astlsmme specific locations within that communitycls as a new
subdivision, apartment complex, or mobile home pakkhough actual specific locations could notdmalyzed in this
State-level plan, their presence may become pddtef analyses and guidance for local planningsictemations—as
local hazard mitigation plans get updated, andeal lcomprehensive planning processes become sieghaaware
of and informed by the need for hazard mitigationgiderations. An absolute increase of at leaBtg#sons was
considered sufficient to denote growth pressurestféeast some part of a community, even if thigresented only a
very small percentage of that community’s totalydapon.

3. Any community that sees a sufficient percentdgerease (5% or more) in its population, corredpanto a
sufficient absolute decrease (500 persons or moae)be reasonably assumed to be subject to “altedrvelopment
pressures of the type that might be calledsis temptation” decisions and outreach, which seeks to attragtieats
and employers (including riskier industries) thrbube use of incentives, tax abatements, techagsittance, zoning
changes, variances, or unusually permissive a@tfutbward any other part of the normal development
redevelopment process. In cases involving smatinsonities (with a population below 10,000), a pagioh decline
of at least 30% was considered sufficient to desotestantial redevelopment pressures for that camtyeven if the
absolute number of persons declined by only a fexed or hundred.

4. Communities of sufficientlyarge population might be considered to have the potential to dorttae sort of
localized development pressures described in #3por both, and therefore the possibility of depehent pressures
should not be automatically ruled out if overalpptation trends appear flat. Rather, a more aetahalysis (such as
a consideration of census tracts or city wardslkhbe performed by local communities in order torenaccurately
assess the presence or absence of strong developresaures in that jurisdiction. Although theffstasources to
accomplish this are not currently in place at tfa¢eslevel (or are already occupied with higheopty tasks), a more
detailed analysis of census information and phafalgjc images (e.g. Google maps aerial and stiegtsy could
allow a more detailed analysis of neighborhood{leexelopment trends. A round figure of 10,000 ydafion (in the
2010 census) was selected as the threshold faifgiag a municipality as “large.” (Note that aogrth or decline of
500 persons is equal to a 5% rate of change fopalgtion of 10,000. The criteria had been chdseadlow them to
fit together in this way.)

For this 2014 plan update, census population fegéoe 2000 were compared with those for 2010. Idmoat all cases,
the names of the municipalities readily matchedand allowed a straightforward comparison. The exeeption
involved the City of Stambaugh, in Iron County, elhiwas merged into the City of Iron River in theay@000. In
this case, the revised 2000 census total for hit#savas compared to the 2010 total for the codatdd City of Iron
River.

For communities larger than 10,000 persons, anlatesincrease of 500 persons is treated as notssanby
significant in its effect on overall growth presssirfor the community, nor necessarily causing $peldcations
within that community to have unusual developmeamispures. Due to their already large size, thesarinities
were examined for a 5% population change, rathen the larger 30% or 50% values applied to smatiroanities.
Large communities are encouraged to analyze grengtids at a more detailed level than the entirenconity, to
better assess whether development pressuresaighat type, whether they are concentrated inifipegeas, and if
so, where these areas exist and whether they aaedaprone.

These criteria were intended to establish a nomedmparison in the average type of local commuinmitylichigan —
a lightly developed, fairly rural or exurban towigsh All large cities or more heavily populated toships (10,000
population or greater) were considered to be aitIpatentially exposed to significant developmergspures on a
localized level within their jurisdictional boundes, but such potential is best analyzed eithéwaal planning efforts
or with use of more detailed information than wasdena part of this preliminary analysis. Among Isjnasdictions,
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the norm is one that has grown less than 500 per@od also less than 50% during the previous detatl@lso that
has not shrunk by more than 500 persons or by 30daglthat same period. Thus, the norm in thidysmwas a
local community of less than 10,000 population, séhahange in population between 1990 and 2000 etmgebn -
500 and +500, and greater than -30% but less tBAf6+ This means that the vast majority of ruralrtships fell in
the “normal” category as not subject to unusualettigument pressures. A list of population informatby county
subjurisdictions, for the census years of 2000 2840 and including decennial changes both in absadnd
percentage terms, was used as the information esdor¢his analysis, and resulted in the list flodlows later in this
section. PLEASE NOTE THAT THESE LISTS DO NOT INCLUDE VILLAGES, WHOSE POPULATIONS
ARE ALL FAIRLY SMALL AND HAD THEREFORE BEEN INCLUDED WITHIN THE POPULATION
FIGURESFOR THE TOWNSHIPSIN WHICH THEY ARE LOCATED. The lists show which communities are
considered likely to be subject to significant depenent pressures, or to have actually experiesiggdficant growth
during the recent period from 2000 to 2010. Eatled community has explanatory information desegtihe type of
development pressures, according to the followigyg k

LG: Community is listed because its size (10,000ytation or more) makes it likely to contain spicibcations that
are subject to significant development pressuresoofe kind, although such a condition needs todrdied either
through local means or through a more detailed ladipn analysis.

SG: Community is listed because it has experiesggaficant growth during the period from 1990 0B, either in
percentage terms (at least 50%) or absolute teatriegst 500 persons), that suggest the likelyenxie of “external”
development pressures on the community or sigmifitcations within it (such locations requiringther analysis to
pinpoint). For large communities, a 5% populatioorease (being at least 500 persons) is considariitient to
imply the potential for at least one specific lagatwithin that community to experience significat#velopment
pressures.

CT: Community is listed because it has experiemg@fcant levels of population decline during theriod from 1990
to 2000, either in percentage terms (at least 3@%apsolute terms (at least 500 persons), thatesiiglye probability
of some sort of “internal” development pressuraealed toward the halting or reversal of perceigedchmunity
decline. For large communities, a 5% populationrelese (being at least 500 persons) is consider@dient to
imply the potential for at least one specific lagatwithin that community to experience developmamissures of the
“internal” variety.

N: (not listed) Communities not listed here are kioown to have any unusual development pressuRelevant
information to the contrary should be included ocdl plan development activities, or may be prodide
MSP/EMHSD staff for consideration in future updatéshis plan.

Some communities in the list have had their entoiesented irboldface type. This means that they have met all
three of the main criteria: (1) they are large camities with more than 10,000 population, (2) theywe seen an
absolute population change of at least 500 perdonisig the decade between censuses, and (3) tbpirigiion
changes have amounted to at least 5% of theilee§200) population size.

Michigan’s 2010 population was officially stated lte 9,883,640, which was 0.6% smaller than theipusv2000
census figure of 9,938,444, This is the first titnat the state’s population has actually declined.
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List of Communities (by county) That Meet the Stated Criteria for Development Pressures
(or potential development pressures at selected locations within their boundaries)

NOTE: The following counties are not included ie ifst because they contained no communities tledtthe criteria
for unusual development pressures between the @a00@®010 census: Alcona, Alger, Antrim, Baraga, neivaix,
Cheboygan, Clare, Gladwin, Hillsdale, Huron, loskalkaska, Lake, Leelanau, Luce, Mackinac, Manisiason,
Missaukee, Montmorency, Newaygo, Oceana, Ogemawgragon, Osceola, Otsego, Presque Isle, Rosconmandn,
Sanilac. A large “LG” classification is listed grilor communities that do not also have “SG” or “Gievelopment
pressures being noted.

ALLEGAN COUNTY
Community

Dorr Township
Leighton Township
Otsego Township
Salem Township
Saugatuck Township

ALPENA COUNTY
Community

Alpena City
Alpena Township

ARENAC COUNTY

Community
Standish City

BARRY COUNTY
Community

Irving Township
Thornapple Township

BAY COUNTY
Community

Bangor Township

Bay City

Frankenlust Township
Monitor Township

BENZIE COUNTY

Community
Almira Township

BERRIEN COUNTY
Community

Benton Township
Benton Harbor City
Chikaming Township
Lincoln Township
Niles City

Niles Township
Oronoko Township
Royalton Township
St. Joseph Township

Reason for listing

SG
SG
SG
SG
SG

Reason for listing

CT
CT

Reason for listing

CT

Reason for listing

SG
SG

Reason for listing

CT

CT
SG

SG

Reason for listing
SG

Reason for listing

CT
CT
CT
SG
CT
SG
CT
SG
LG

Associated popolatrend

+860 persons
+1,282 persons
+748 persons
+960 persons
+581 persons

Associated popolatirend

-7%, -828 persons
-721 persons

Associated popolatrend

-587 persons

Associated popolatrend

+568 persons
+1,199 persons

Associated popolatirend

-6%, -906 persons

-5%, -1,885 persons
+1,032 persons

+7% , +698 persons

Associated popolatrend

+834 persons

Associated popolatrend

-9%, -1,507 persons

-11%, -1,292 persons
-578 persons

+5%, +742 persons

-602 persons

+6%, +839 persons
-650 persons
+875 persons
population 10,028
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BRANCH COUNTY

Community
Coldwater City

CALHOUN COUNTY

Community
Albion City

Battle Creek City
Emmett Township

CASSCOUNTY

Community
Milton Township

Ontwa Township

CHIPPEWA COUNTY

Community
Kinross Township

Sault Ste. Marie City

CLINTON COUNTY

Community

Bath Township
DeWitt Township
East Lansing City (pt)
Watertown Township

CRAWFORD COUNTY

Community
Grayling Township

DELTA COUNTY

Community
Escanaba City

DICKINSON COUNTY

Community
Iron Mountain City

EATON COUNTY
Community

Delta Township
Windsor Township

EMMET COUNTY

Community
Bear Creek Township

GENESEE COUNTY
Community

Atlas Township
Burton City

Davison Township
Fenton City

Fenton Township

Reason for listing
SG

Reason for listing
CT

CT

LG

Reason for listing
SG
SG

Reason for listing
CT
LG

Reason for listing
SG
SG

SG

SG

Reason for listing
CT

Reason for listing
CT

Reason for listing

CT

Reason for listing

SG
CT

Reason for listing

SG

Reason for listing

SG

LG
SG
SG
SG
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Associated popolatirend
+5%, +544 persons

Associated popuolatirend
-528 persons

-1,017 persons
population 11,770

Associated popolatrend
+1,232 persons
+684 persons

Associated popuolatirend
-579 persons
population 14,144

Associated popolatirend
+54%, +4,057 persons
+19%, +2,236 persons

+1,877 persons

+676 persons

Associated popolatirend
-658 persons

Associated popolatirend
-529 persons

Associated popolatirend

-542 persons

Associated popolatrend

+9%, +2,794 persons
-502 persons

Associated popolatirend

+932 persons

Associated popolatirend

+736 persons
population 29,999
+11%, +1,853 persons
+11%, +1,164 persons
+20%, +2,584 per sons
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Flint City

Flint Township
Flushing Township
Genesee Township
Grand Blanc Township
Linden City

Mt. Morris Township
Mundy Township
Richfield Township
Swartz Creek City
Thetford Township
Vienna Township

GOGEBIC COUNTY

Community
Ironwood City

Marenisco Township

CT
CT
LG
CT
SG
SG
CT
SG
SG
SG
CT
LG

Reason for listing

CT
SG

GRAND TRAVERSE COUNTY

Community
Blair Township

East Bay Township
Fife Lake Township
Garfield Township
Green Lake Township
Long Lake Township
Paradise Township
Peninsula Township
Traverse City (pt)

GRATIOT COUNTY

Community
St. Louis City

HOUGHTON COUNTY

Community
Houghton City

INGHAM COUNTY
Community

Delhi Township

East Lansing City (pt)
Lansing City (part)
Mason City

Meridian Township

IONIA COUNTY

Community
Boston Township
lonia City

Portland Township

IRON COUNTY

Community
Iron River City

Reason for listing
SG
SG
SG
SG
SG
SG
SG
SG
LG

Reason for listing
SG

Reason for listing
SG

Reason for listing
SG
LG
CT
SG
SG

Reason for listing
SG

LG

SG

Reason for listing
CT
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-18%, -22,509 persons
-5%, -1,724 persons
population 10,640
-11%, -2,535 persons
+26%, +7,681 persons
+1,130 persons
-9%, -2,224 persons
+24%, +2,891 persons
+560 persons
+656 persons
-1,228 persons
population 13,255

Associated popolatrend

-903 persons
+64%, +676 persons

Associated popuolatirend
+1,754 persons
+8%, +744 persons
+84%, +1,274 persons
+17%, +2,415 persons
+775 persons
+1,014 persons
+521 persons
+925 persons
population 14,482

Associated popolatrend
+913 persons

Associated popolatirend
+646 persons

Associated popolatrend
+15%, +3,381 persons

population 46,610

-4,918 persons

+1,079 persons

+583 persons

Associated popuolatrend

+748 persons
population 11,394

+968 persons

Associated popolatirend
-11%
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ISABELLA COUNTY

Community Reason for listing
Mt. Pleasant City LG
Union Township SG

JACKSON COUNTY

Community Reason for listing
Blackman Township SG

Grass Lake Township SG

Jackson City CT

Leoni Township LG

Spring Arbor Township SG

Summit Township SG
KALAMAZOO COUNTY

Community Reason for listing
Comstock Township SG

Cooper Township SG

Kalamazoo City CT

Kalamazoo Township LG

Oshtemo Township SG

Portage City SG

Richland Township SG

Schoolcraft Township SG

Texas Township SG

KENT COUNTY

Community Reason for listing
Ada Township SG
Algoma Township SG
Alpine Township CT
Byron Township SG
Caledonia Township SG
Cannon Township SG
Cascade Township SG
Courtland Township SG
East Grand Rapids City LG
Gaines Township SG
Grand Rapids City CT
Grand Rapids Township SG
Grandville City CT
Kentwood City SG
Lowell Township SG
Nelson Township SG
Oakfield Township SG
Plainfield Township SG
Rockford City SG
Solon Township SG
Vergennes Township SG
Walker City SG
Wyoming City SG

Associated popolatrend
population 26,016
+70%, +5,316 persons

Associated popolatirend
+6%, +1,246 persons
+1,098 persons
-8%, -2,782 persons
population 13,807
+690 persons
+979 persons

Associated popolatrend
+7%, +1,005 persons
+16%, +1,360 persons

-2,883 persons

population 21,918
+28%, +4,702 per sons

+1,395 persons

+1,086 persons

+954 persons
+35%, +3,778 persons

Associated popuolatrend
+33%, +3,260 persons
+2,342 persons
-640 persons
+16%, +2,781 persons
+38%, +3,368 per sons
+10%, +1,261 persons
+13%, +2,027 persons
+1,861% persons
population 10,694
+25%, +5,034 persons
-5%, -9,764 persons
+19%, +2,604 per sons
-885 persons
+8%, +3,448 persons
+730 persons
+588 persons
+727 persons
+757 persons
+1,087 persons
+1,347 persons
+578 persons
+8%, +1,695 persons
+2,744 persons
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KEWEENAW COUNTY
Community

Eagle Harbor Township
Houghton Township

LAPEER COUNTY

Community
Almont Township

LENAWEE COUNTY
Community

Adrian City

Madison Township
Raisin Township

LIVINGSTON COUNTY
Community

Brighton City
Brighton Township
Conway Township
Genoa Township
Green Oak Township
Hamburg Township
Handy Township
Hartland Township
Howell Township
losco Township
Marion Township
Oceola Township
Putnam Township
Tyrone Township

MACOMB COUNTY
Community

Bruce Township
Chesterfield Township
Clinton Township
Eastpointe City
Fraser City

Harrison Township

L enox Township
Macomb Township
Mt. Clemens City
New Baltimore City
Richmond City (pt)
Roseville City

Shelby Township

St. Clair Shores City
Sterling Heights City
Warren City
Washington Township

MARQUETTE COUNTY

Community
Forsythe Township

Reason for listing

CT
CT

Reason for listing

SG

Reason for listing

CT
SG
SG

Reason for listing

SG
LG
SG

SG

SG
SG
SG

SG

SG
SG
SG

SG
SG
SG

Reason for listing
SG
SG
SG
CT
CT
LG
SG
SG
CT
SG
SG
CT
SG
CT
SG
CT
SG

Reason for listing
SG

Associated popolatirend

-40%
-35%

Associated popolatrend

+542 persons

Associated popolatrend

-5%, -1,171 persons
+1,016 persons
+1,052 persons

Associated popolatirend

+714 persons
population 17,791
+814 persons
+25%, +3,955 per sons
+12%, +1,858 per sons
+538 persons
+1,002 persons
+33%, +3,667 persons
+1,044 persons
+762 persons
+3,252 persons
+43%, +3,574 persons
+748 persons
+19%, +1,561 persons

Associated popolatirend
+542 persons
+16%, +5,976 persons
+1,148 persons
-1,635 persons
-5%, -817 persons
population 24,587
+24%, +2,037 persons
+58%, +29,102 per sons
-6%, -998 persons
+63%, +4,687 persons
+845 persons
-830 persons
+13%, +8,645 persons
-5%, -3,381 persons
+5,228 persons
-4,191 persons
+32%, +6,051 per sons

Associated popolatirend

+1,340 persons

State Owned/Operated Critical Facilities



Mar quette City
Marquette Township

MECOSTA COUNTY
Community

Big Rapids City

Big Rapids Township
Morton Township

MENOMINEE COUNTY

Community
Menominee City

MIDLAND COUNTY
Community

Larkin Township
Midland City

MONROE COUNTY
Community

Bedford Township
Berlin Township
Frenchtown Township
Monroe City

Monroe Township
Raisinville Township

MONTCALM COUNTY
Community

Eureka Township
Reynolds Township

MUSKEGON COUNTY
Community

Dalton Township
Fruitport Township
Muskegon City
Muskegon Heights City
Muskegon Township
Norton Shores City

OAKLAND COUNTY
Community

Auburn Hills City
Berkley City
Birmingham City
Bloomfield Township
Brandon Township
Clawson City
Commerce Township
Farmington City
Farmington Hills City
Ferndale City
Groveland Township
Hazel Park City

SG
SG

Reason for listing

LG
SG
SG

Reason for listing

CT

Reason for listing

SG
SG

Reason for listing

SG
SG
LG
CT
SG
SG

Reason for listing

SG
SG

Reason for listing

SG
SG

CT
CT

LG
SG

Reason for listing

SG
CT
SG
CT

LG

CT

SG
LG
CT

CT

CT

CT
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+641 persons
+602 persons

Associated popolatrend

population 10,601
+962 persons
+714 persons

Associated popolatrend

-532 persons

Associated popolatrend

+671 persons
population 41,706

Associated popolatirend

+8%, +2,239 persons
+2,375 persons
population 20,428

-6%, -1,343 persons

+8%, +1,077 persons
+905 persons

Associated popolatirend

+739 persons
+1,031 persons

Associated popolatrend

+1,253 persons
+9%, +1,065 persons

-1,704 persons
-10%, -1,193 persons

population 17,840
+7%, +1,467 persons

Associated popolatirend

+8%, +1,575 persons
-561 persons
+806 persons
-1,875 persons
population 15,175
-7%, -905 persons
+15%, +5,373 persons
population 10,372
-2,378 persons
-10%, -2,209 persons
-674 persons
-13%, -2,541 persons
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Highland Township
Holly Township
Independence Township
Lyon Township
Madison Heights City
Milford Township
Novi City

Oakland Township
Oak Park City

Orion Township
Oxford Township
Pontiac City
Rochester City
Rochester Hills City
Royal Oak City
Southfield City
Southfield Township
South Lyon City
Springfield Township
Troy City

Waterford Township
West Bloomfield Township
White Lake Township
Wixom Township

OSCODA COUNTY

Community
Big Creek Township

OTTAWA COUNTY
Community

Allendale Township
Georgetown Township
Grand Haven City
Grand Haven Township
Holland City

Holland Township
Jamestown Township
Park Township
Spring Lake Township
Tallmadge Township
Zeeland Township

SAGINAW COUNTY
Community

Bridgeport Township
Buena Vista Township
Kochville Township
Saginaw City

Saginaw Township
Thomas Township
Tittabawassee Township

CT

SG
CT
SG
SG
CT
CT
LG
SG
SG
LG
LG
LG
SG
LG

Reason for listing

CT

Reason for listing

SG
SG
CT
SG
CT
SG
SG
LG
SG
SG
SG

Reason for listing
CT
CT
SG
CT
SG
LG
SG

population 19,202
+13%, +1,325 persons
+7%, +2,111 persons
+32%, +3,491 per sons

-1,407 persons

population 15,736
+17%, +7,838 persons
+28%, +3,708 per sons
-10%, -3,076 persons
+6%, +1,930 persons
+28%, +4,519 per sons
-12%, -8,046 persons
+22%, +2,272 persons

+2,142 persons

-2,828 persons
-8%, +6,557 persons

population 14,547
+13%, +1,304 per sons

+595 persons

population 80,980

population 71,707

population 64,690
+6%, +1,803 persons

population 13,498

Associated popolatirend

-553 persons

Associated popolatrend

+59%, +7,666 per sons
+13%, +5,327 persons
-7%, -756 persons
+14%, +1,900 per sons
-7%, -1,811 persons
+23%, +6,715 persons
+1,972 persons
population 17,802
+9%, +1,160 persons
+694 persons
+2,358 persons

Associated popolatirend
-10%, -1,195 persons

-1,640 persons

+57%, +1,835 persons
-17%, -10,284 persons

+1,183 persons

population 11,985

+2,020 persons
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ST.CLAIR COUNTY
Community

Algonac City

Casco Township
Clay Township
Columbus Township
Fort Gratiot Township
Ira Township

Kimball Township
Port Huron City

Port Huron Township

ST.JOSEPH COUNTY

Community
Sturgis City

SCHOOLCRAFT COUNTY

Community
Seney Township

SHIAWASSEE COUNTY

Community
Owosso City

TUSCOLA COUNTY

Community
Indianfields Township

VAN BUREN COUNTY
Community

Almena Township
Antwerp Township
South Haven City

WASHTENAW COUNTY

Community
Ann Arbor City

Augusta Township
Chelsea City
Dexter Township
Lima Township
Milan City
Pittsfield Township
Saline City

Saline Township
Scio Township
Superior Township
Webster Township
York Township

Y psilanti City

Y psilanti Township

WAYNE COUNTY

Community
Allen Park City

Reason for listing

CT
CT
CT
CT
LG
CT
SG
CT
SG

Reason for listing

LG

Reason for listing

CT

Reason for listing
CT

Reason for listing
CT

Reason for listing
SG

SG
CT

Reason for listing
CT
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
SG
CT
SG

Reason for listing
CT
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Associated popolatirend

-523 persons
-642 persons
-738 persons
-545 persons
population 11,108
-1,788 persons
+730 persons
-7%, -2,154 persons
+24%, +2,093 per sons

Associated popolatrend

population 10,994

Associated popolatrend

-34%

Associated popolatrend
-519 persons

Associated popolatirend
-547 persons

Associated popuolatrend
+766 persons

+13%, +1,369 per sons
-615 persons

Associated popuolatirend
-723 persons
+1,932 persons
+529 persons
+775 persons
+825 persons
+701 persons
+16%, +4,696 persons
+770 persons
+598 persons
+28%, +4,394 persons
+22%, +2,318 persons
+1,586 persons
+1,320 persons
-13%, -2,808 persons
+9%, +4,186 persons

Associated popolatirend
-1,238 persons
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Brownstown Township SG +33%), +7,638 persons

Canton Township SG +18%, +13,807 persons
Dearborn City LG population 98,153
Dearborn Heights City LG population 57,774
Detroit City CT -25%, -237,493 persons
Ecorse City CT -1,717 persons

Flat Rock City SG +1,390 persons
Garden City CT -8%, -2,355 per sons
Grosse lle Township CT -523 persons
Grosse Pointe Park City CT -7%, -888 persons
Grosse Pointe Woods City CT -6%, -945 persons
Hamtramck City CT -553 persons
Highland Park City CT -30%, -4,970 persons
Huron Township SG +16%, +2,142 persons
Inkster City CT -16%, -4,746 persons
Lincoln Park City CT -1,864 persons
Livonia City CT -3,603 persons
Melvindale City LG population 10,715
Northville Township SG +36%, +7,461 persons
Plymouth Township LG population 27,524
Redford Township CT -6%, -3,260 per sons
River Rouge City CT -2,014 per sons
Riverview City CT -6%, - 786 persons
Romulus City SG +1,010 persons
Southgate City LG population 30,047
Sumpter Township CT -2,307 persons
Taylor City CT -2,737 persons
Trenton City CT -731 persons

Van Buren Township SG +22%, +5,262 persons
Wayne City CT -8%, -1,458 per sons
Westland City CT -2,508 persons
Woodhaven City LG population 12,875
Wyandotte City CT -8%, -2,123 per sons
WEXFORD COUNTY

Community Reason for listing Associated popuolatrend
Cadillac City LG population 10,355
Conclusions

Practically all of the major metropolitan areastihe state can be considered to have developmergabyres
stemming either from the “external” market demandsociated with the value of land with good actessrban
amenities and infrastructure or from the “intern@ésire to maintain the status quo in terms of mranity’s size,
resources, budget, services, etc. in the face t&@ngial or actual population declines. This isalsutrue even for
some parts of declining central cities within thosetropolitan areas—some parts of Detroit, for gxamhave been
redeveloping even while the population of the aitya whole has kept declining.

It is unclear which types of development pressuaes of greater concern in terms of hazard mitigatio
considerations—although the “external” pressuresmobably more widespread in their forms and theber of
actors involved, the effects of “internal” pressurould seem instinctively to be nearly as grea@ahse the entire
point of various policies to prevent “decline” i3 treate an environment that is equal or more citverthan new
“greenfield” locations, and communities that erstisthemselves to be in a state of “crisis” may drafted to offer
extensive incentives to promote development withwmdessarily considering the hazard-related risks may face
such developments. There is far more planningalitee that deals with the problems of growing camities (the
subtopic of “growth management”) and the encouragenof redevelopment (“economic development,” finfi
development,” and “neighborhood preservation” spis®y among others) than there is with the concafpt
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encouraging a declining area to accept a new, maest status for its future. This is understatedbbcause of the
profit and growth-oriented nature of the Americaoreomy and its associated culture.

However, it may make sense for some geographicsdaoehe “undeveloped” in cases where declining canities
can no longer afford the costs of providing andntaning the previous levels of services that thaeas enjoyed
when they were thriving. This is something tha @ity of Detroit has been planning and implemenfor several
years. In cases where the choice is either topadaiow areas (or devalued areas with correspayigilightened
zoning classifications) in a declining communitytorallow development that under better conditiomaild not be
considered acceptable, it may be better to mairkesrold standards, reject questionable forms aévelopment, and
focus on re-organizing a community’s budget andi$itg its services so as to more effectively opeoat the smaller
scale that external market forces have encouragétiough this runs counter to the customary degwalent-oriented
thinking for municipalities, given the number ofldlous (and even unprofitable) incentives that haeen offered in
desperation, with debatable results, it makes geedse for shrinking communities to consider a ‘idecl
management” orientation that emphasizes good fizealtices, maintaining a good credit rating, [itizes services to
emphasize the most vital and valuable, and corastron maintaining or improving the area’s quatifylife
(improving its environment, schools, maintainingdaemphasizing its current and future competitiveaatages,
converting selected areas of abandonment into ridsend tourist attractions related to past gloniather than
attempting desperate redevelopment efforts that fayer harm an area’s image, infrastructure, ecliding
residential base). A recent book has even beelshell that focuses upon “Legacy Cities” and inelsichumerous
Michigan examples: “Rebuilding America’s Legacy i€t New Directions for the Industrial Heartlandhy Alan
Mallach (2012). In the preceding table, communitiearked CT or LG are likely to be considering ¢hesrts of
dilemmas and tradeoffs (or how to avoid them), Wwhig the main source of “internal” development ptess in
communities or their subareas that are facing desli

At the fringes of most metropolitan areas are comiti@s and more specific locations that are expeiig “external”
development pressures and growth trends, due plymathe patterns associated with metropolitaande (primarily
the rise of the automobile and the lessening ofctst of outlying development which often no longeeds services
that, historically, could only be provided by c#je¢hat have caused the average family to lived@asthat have lower
population densities than was true in the pastthodigh foreign immigration has long been a charestie of
American life that has promoted growth within cahtities, the great historic population shiftsnfréd\merican rural
areas into those cities, which characterized tfs fialf of the twentieth century, has essentiediyersed itself, with
many persons now moving or seeking to move backrirdre rural areas, or at least traditional “suburbtyle” areas
of only moderate development densities (despiteirtbeeasing automotive transportation problems timate been
associated with such a trend in recent decadespldem that has been exacerbated by occupatiomamcing
patterns, increases in the number of second hamesthe number of seasonal resort areas in lagges arf the state).
Even though it is supposedly more fashionable tadageek an urban residence and lifestyle, thisdtm@ay only
apply to persons of a particular age, during a ifipggart of the life-cycle, because the overalpptation trends in
Michigan have not seen much evidence of a subatagitift back to the traditional central cities—jtise opposite has
occurred even in cities such as Grand Rapids amdA&bor, which had seen some recent expansion.

Recent land use trends have seen a continued gofudhser-density outlying areas at the fringenefropolitan areas
throughout the state, or even in rural areas thae lroad access considered acceptable for the édts select
number of residents who decide to and can affollivéoso far away from employment centers, hosgitahd various
urban conveniences. This is the common pattern thi listed SG communities — most of which arelaae cities

but small or moderate sized townships and theiocated small cities and villages within them.islttrue also for

metropolitan areas that have many of their oldee communities declining in population.

The vast majority of growing communities in Michigare those that are associated with, but outsidecénter of
larger metropolitan areas. The growth of thesaroanities while older, more central ones declisendicative of

broader development patterns (and neighborhoodecwgeld “filtering” effects) that are characteristé most

subsections surrounding any large city in recenades. (For example, family areas reach a populatak when the
resident parents are, on average, in their mosteagears of childraising, but when children ledagne they typically
move either to more affordable areas or to otherscfor educational or employment purposes, leafémver residents
per household in the original area which then apgptahave experienced a decline, in terms of i, school

enrollment, associated retail sales, etc.)
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To maximize the effectiveness of efforts to cooatinhazard mitigation efforts with land use plagnand future
development decisions and regulations, it makesesemprioritize these efforts in communities thate the largest
absolute amount of growth (affecting the largesinber of persons) rather than merely those withgh fgrowth
percentage. At the same time, it must not be ftegathat there are other forms of developmentgures, besides
those that actually result in rapid growth, whiclyntause the approval of projects that are insaffity hazard-
conscious. The likeliest combination of develophyaessures involves the communities that had beltfaced in

the list, which met all three criteria for eithelogth or decline: being a large community of atsteb0,000 persons,
and having the greatest population changes botheims of absolute numbers as well as a percentdge o
growth/decline. In the table above, these comnesitvould seem the most appropriate to prioritizéh wegard to
their development pressures.

A subsequent level of prioritization that seemsike sense would be to rank the communities’ popual@hanges in
terms of the absolute number of persons, perhajpsitiing communities whose change is positive dahus
demonstrating actual growth). In order of absopdpulation change, therefore, the following lacgenmunities are
considered to have the most substantial developpressures (communities with a change of less 20300 are not

included in this prioritized list):

Community County Type _ Associated populationdren
Detroit City Wayne CT -25% -237,493 persons
Macomb Township Macomb SG +58% +29,102 persons
Flint City Genesee CT -18% -22,509 persons
Canton Township Wayne SG +18% +13,807 persons
Saginaw City Saginaw CT -17% -10,284 persons
Grand Rapids City Kent CT -5%  +9,764 persons
Shelby Township Macomb SG +13% +8,645 persons
Pontiac City Oakland CT -12% -8,046 persons
Novi City Oakland SG +17% +7,838 persons
Grand Blanc Township Genesee SG +26% +7,681 person
Allendale Township Ottawa SG +59% +7,666 persons
Brownstown Township Wayne SG +33% +7,638 persons
Northville Township Wayne SG +36% +7,461 persons
Holland Township Ottawa SG +23% +6,715 persons
Southfield City Oakland CT -8%  -6,557 persons
Washington Township Macomb SG +32% +6,051 persons
Chesterfield Township Macomb SG +16% +5,976 peyson
Commerce Township Oakland SG +15% +5,373 persons
Georgetown Township Ottawa SG +13% +5,327 persons
Union Township Isabella SG +70% +5,316 persons
Van Buren Township Wayne SG +22% +5,262 persons
Sterling Heights City Macomb SG +4%  +5,228 persons
Gaines Township Kent SG +25% +5,034 persons
Highland Park City Wayne CT -30% -4,970 persons
Lansing City (part) Ingham CT -4%  -4,918 persons
Inkster City Wayne CT -16% -4,746 persons
Oshtemo Township Kalamazoo SG +28% +4,702 persons
Pittsfield Township Washtenaw SG +16% +4,696 pEsso
New Baltimore City Macomb SG +63% +4,687 persons
Oxford Township Oakland SG +28% +4,519 persons
Scio Township Washtenaw SG +28% +4,394 persons
Warren City Macomb CT -3%  -4,191 persons
Ypsilanti Township Washtenaw SG +9%  +4,186 persons
Bath Township Clinton SG +54% +4,057 persons
Genoa Township Livingston SG +25% +3,955 persons
Texas Township Kalamazoo SG +35% +3,778 persons
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Oakland Township Oakland SG +28% +3,708 persons
Hartland Township Livingston SG +33% +3,667 pesson
Livonia City Wayne CT -4%  -3,603 persons
Oceola Township Livingston SG +43% +3,574 persons
Lyon Township Oakland SG +32% +3,491 persons
Kentwood City Kent SG +8%  +3,448 persons
Delhi Township Ingham SG +15% +3,381 persons
St. Clair Shores City Macomb CT -5%  -3,381 persons
Caledonia Township Kent SG +38% +3,368 persons
Ada Township Kent SG +33% +3,260 persons
Redford Township Wayne CT -6%  -3,260 persons
Marion Township Livingston SG +48% +3,252 persons
Oak Park City Oakland CT -10% -3,076 persons
Mundy Township Genesee SG +24% +2,891 persons
Kalamazoo City Kalamazoo CT -4%  -2,883 persons
Royal Oak City Oakland CT -5%  -2,828 persons
Ypsilanti City Washtenaw CT -13% -2,808 persons
Delta Township Eaton SG +9%  +2,794 persons
Jackson City Jackson CT -8%  -2,782 persons
Wyoming City Kent SG +4%  +2,744 persons
Taylor City Wayne CT -4%  -2,737 persons
Grand Rapids Township Kent SG +19% +2,604 persons
Fenton Township Genesee SG +20% +2,584 persons
Hazel Park City Oakland CT -13% -2,541 persons
Genesee Township Genesee CT -11% -2,535 persons
Westland City Wayne CT -3%  -2,508 persons
Garfield Township Gd. Traverse SG +17% +2,415@ess
Farmington Hills City Oakland CT -3%  -2,378 person
Berlin Township Monroe SG +34% +2,375 persons
Zeeland Township Ottawa SG +31% +2,358 persons
Garden City Wayne CT -8%  -2,355 persons
Algoma Township Kent SG +31% +2,342 persons
Superior Township Washtenaw SG +22% +2,318 persons
Sumpter Township Wayne CT -20% -2,307 persons
Rochester City Oakland SG +22% +2,272 persons
Bedford Township Monroe SG +8%  +2,239 persons
DeWitt Township Clinton SG +19% +2,236 persons
Mt. Morris Township Genesee CT -9%  -2,224 persons
Ferndale City Oakland CT -10% -2,209 persons
Port Huron City St. Clair CT -7%  -2,154 persons
Huron Township Wayne SG +16% +2,142 persons
Rochester Hills City Oakland SG +3% +2,142 persons
Wyandotte City Wayne CT -8%  -2,123 persons
Independence Township Oakland SG +7% +2,111 person
Port Huron Township St. Clair SG +24% +2,093 pr$so
Lenox Township Macomb SG +24% +2,037 persons
Cascade Township Kent SG +13% +2,027 persons
Tittabawassee Township Saginaw SG +26% +2,020 perso
River Rouge City Wayne CT -20% -2,014 persons

These are the communities that should seriouslgiden hazard mitigation concepts in their land plsgning and
development decisions. For state planning purpasdsstate-local coordination, the following sultieecprovides a
brief profile of Michigan, its cities and major ggaphic divisions, and the significance of hazdodshem.
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BRIEF PROFILE OF THE STATE OF MICHIGAN

Michigan has a land area of 58,216 square milesagrapulation of about 9.9 million persons. Itsc®@8nties include
numerous urbanized areas, including Metropolitatrdte Most Michigan residents live within thesebanized areas,
which are mostly located in the southern portiothef State. Michigan is completely covered by lloceorporated
government entities—every inch of the State is ph& township, city, or village, and all residentghese minor civil
divisions are also residents within one of Michiganounties. This constitutes a general politiaatl taxation
structure for Michigan’s many communities, althowagtditional districts overlay these areas as vgeith as school
districts and congressional districts.

Located in the midst of four of the Great Lakeschgan’'s fundamental geographic feature is itssitivi into Lower
and Upper Peninsulas. The Lower Peninsula encompagsproximately 70% of Michigan’s total land araad the
Upper Peninsula accounts for the other 30%. Tleep@ninsulas are divided by the Straits of Mackinguch allow
Lake Michigan to drain into Lake Huron. The southbalf of the Lower Peninsula has a level to gentlling
surface, with hills rising to elevations betweefl0D, and 1,200 feet. The northern half of the LoReninsula has
higher elevations, with hilly belts of glacial angreaching elevations of 1,200 to 1,700 feet. €hstern half of the
Upper Peninsula is fairly level and often swampgye western half is higher and more rugged. Mighigas borders
on four of the five Great Lakes and has the longhsteline of any inland state—about 3,200 milstichigan also
has over 10,000 inland lakes and 36,000 milesreéasts.

Michigan has a diversified economy based on adticey manufacturing, tourism, services, and pradess trades.
More automobiles and trucks are produced in Miahitjgan in any other state. Michigan is the nasdop producer
of office furniture, a major source of informatieechnology and software, and a national leader acmme tools,
chemicals, and plastics. Michigan is also onehef mation’s leading agricultural producers, comesigy ranking
number one in several product categories.

Michigan has a well-developed, multi-modal transpioon system that supports the state’s diversiBednomic
activities. The highway system consists of a neétwaf interstate, federal, state, and local routest connect
Michigan communities to major metropolitan areasl @esonomic markets around the country. Michigas h@
airports that offer commercial passenger jet sertacmajor domestic and international destinatioReeight railroad
lines link Detroit and other metropolitan areasm@thicago and other major manufacturing and businesters in the
United States and Canada. Michigan also offer&rat Lakes ports to facilitate waterborne commef€ach year,
Michigan’s transportation system helps move 240ioniltons of cargo by truck, rail, air, and ship.

Due to its geography and location, Michigan wilvays be threatened by natural hazards. The Stdtéchigan and
local governments must always be prepared to mahage types of events when they occur. Due tdrédgpiency of
occurrence and the historical vulnerability of tregulation to those hazards, most communities shprdbably rate
natural hazards as their primary emergency managecnacern. The principal natural hazard threatgichigan are
tornadoes, floods, thunderstorm winds and lightngayere winter weather, wildfires, and extremepmatures.

Michigan’s principal technological hazard threatslide infrastructure failures, hazardous matenidents,

structural fires, major transportation accidentsj petroleum and natural gas pipeline accidenitsshould be noted
that many of these threats are a direct or indirestlt of the state’s position as a major natiaral international
manufacturing and business center. The techna@btiiceats present in Michigan are not unlike thassent in other
industrialized states of similar size and charagter

Michigan’s principal human-related hazards inclygigblic health emergencies, terrorism and similamicral
activities (including cyber-attacks), and civil Widbances.
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State of Michigan Profile Map

Michigan has a diverse population, a diversifiedrexny, and a broad array of physical environmerdsymunity
types, and living arrangements. A new map of Mjahi has been created specifically to explain sdntigiodiversity
for readers who need to quickly estimate the p@kithpacts of a disaster event within some arethefstate. It
appears on the next page.

Many maps of Michigan (or the United States as al@ldo not include relevant information about héigring lands,

so this brief profile of Michigan will first make emtion of the fact that it is adjacent to the stateOhio, Indiana, and
Wisconsin, as well as the Canadian province of @mtaMichigan’s area includes substantial portiafigour of the

Great Lakes (Superior, Michigan, Huron, and Ergs)well as smaller Lake St. Clair (northeast ofr@igt Despite

the prominence of Great Lake shorelines in Michig@eographic situation, it is extensively conndaoiéth its three

neighboring states, and with the Canadian provaid@ntario. These connections include physicahWways, marine
ferries and shipping traffic, critical infrastructu(e.g. pipelines, power lines), and communicatetworks (phone
lines, cellular towers, broadcast signals, therime®.

The new Michigan Profile Map presents the Stat®imhigan in a manner that emphasizes its large rauroblocal

governments, and provides basic information about most of its people, industry, and resourcesgacgraphically
distributed. The next few pages will provide aplaration of the information shown on this map,hwstiggestions
about how to interpret and use the informationgeeasing risks at the state and local levels, #isawemergency
management concerns and needs.

The Michigan Profile Map is primarily intended fose in emergency management assessments, andlgsisanh
various kinds of hazards—natural, technologicall haman-related. No single map can contain allinf@mation
that is relevant for these tasks, so the Michiganiile Map should merely serve as a starting pdmbe supplemented
by the many other specialized maps that have besterby Michigan’s state government departmentsh@ir are
available from other sources).

The Michigan Profile Map was designed to presese¢lactive overview of the general characteristicMizghigan’s
present settlement, land use, and industrial petterSince many of these patterns correspond wifiterehces in
climate and vegetation, it was deemed useful t@gdate four general geographic divisions within stege:

Geographic Division Number of Counties  Populai{i2d10 census) Percent of State Total
1. The Upper Peninsula 15 311,361 3.2%

2. Northern Lower Peninsula 29 717,977 3%/

3. Southern Lower Peninsula 34 4,464,620 45.2%

4. Metropolitan Detroit 5 4,389,682 44.4%
STATE TOTAL 83 9,883,640

It must be emphasized that these divisions aremezint to correspond with existing planning regi@mgrgency
management districts, Urban Area Security Init@tigreas, or census economic areas. The “Community
Classification” categories on the map need to lbectighly explained, in order to fully understandvhihe map was
designed (and how the general geographic divisimre defined). This explanation follows the maptmnext page.

It is worth noting at the outset that some commesitnay include areas that better resemble theriggsn for a
different category (e.g. a large park may have ralraharacter within a large central city), andstimap doesn’t
attempt to provide such detail. These classificegtiare meant only to provide an overview of traeStrather than to
precisely indicate local land use patterns.
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Urban Centers

Michigan has many cities located across its lamasn the very small (Omer, population 313) to therylarge
(Detroit, population 713,777), and many of thest deack to the 1800s as official corporate entiti€kese historical
cities appear in black on the map, representingsarthat tend to have the greatest densities in g,

infrastructure, and the built environment. Onlyies have been included in this classification (mitlages or
townships), but not all cities have been designaedirban centers. Because of the different fatmas urban
development took in the post-depression, post-Wpéliod in which automobile accommodations had bectme
norm, only cities that had incorporated beforeghd of World War 1l were included in this category.

Most of these cities contain a traditional downtaavea that has long attracted people from outlgirggs to engage in
commercial or recreational activities, to meet vgtdvernment representatives, to visit hospital$p aneet with others
in other social, civic, or religious activities. oi8e of the most historically significant structuiesMichigan are
located within these cities, and they also congawvast amount of Michigan’s vital government faeh, hospitals,
police and military resources, large educationgfifutions, and major industrial firms. Some otk “urban center”
cities contain relatively small downtowns, in casémere they function as “suburbs” near a largetra¢oity, but they
have still been classified here as urban centecause their initial formation conformed to a parée style of
development that was predominant before World WaFor example, the streets tended to be laidrotite form of a
grid, urban designs tended to be focused upon aeguicess to a thriving central downtown distréetd much less
accommodation was made for the use of private anlddes by residents.

Dense development patterns and an emphasis ugoremetfy characterized most urban center constmigtimjects.

Historically, it was to the advantage of most resid and businesses to locate as close as possitdkared

transportation and utility resources, and thesesvdesigned to accommodate the needs of the peusorg them at
their time of construction. Many of these desiffos example, combined sewer systems that handle damitary and
storm drainage functions) are still being changeshdoday, to accommodate the needs of a largarlgiign that is

more productive, enjoys a higher standard of liviagd uses more energy to power its higher-tecigyottevices,

buildings, and industries. The systems presetttese urban centers tend to be the most complexdfouthe state,
and although the capacity to repair most breakdowrthese systems is usually readily available iwithe larger

cities, the complexity and corollary impacts of siiceakdowns are also likely to be greater. Fangle, if a power
failure causes traffic signals to fail, this wilave a smaller impact upon roadway congestion iaral mrea than it
would in a central city. Despite the great popatatdensity within large urban centers, these conitias tend to

have a large number of roadways available for aisé the traditional “grid” pattern of street deshgs long offered a
huge number of alternative routes by which peoplddevacuate an area by car (for short distances).

Surrounding Urban Areas

Since World War 1l, most of the urban functionstthad historically been contained within the urlsanters quickly
grew beyond the boundaries of those cities. ldusebe that the costs of transportation, constactand urban
utilities had required most developments to talke@lwithin a city. After World War I, the widegad availability of
affordable automobiles, and an increased capazigffordably build and supply utilities to outlyimgeas, meant that
new projects of all kinds could be built in manyspible locations beyond the existing central citigsor many
businesses and residents, it still made sensevd¢onikar the central city, but many decided nottay svithin the
political boundaries of the existing cities. A gremany new cities incorporated near the olderrakuities after
World War I, typically by converting part or alf an existing township into a city, through a spéwoting process.
Some recent geography texts refer to these arééiseasuter city” (with central cities termed a&étinner city”).

Even though some of these new cities (e.g. Soldffigew to include impressive high-rise office ldings and major
expressway interchanges, they still tend to bandjsished from the older urban centers by havirlgweer average
density of population, more widely spaced and modrrildings and infrastructure, and transportatomngements
that are focused upon the predominance of privatien@obiles. In these locations, it is harder foesident to choose
a residence that allows convenient access to ptrhhsit, places of work, hospitals, governmeniceff, and shopping
areas unless a car is used to access them. Far types of hazards, the less dense design of titee is very
helpful. For example, contagious illness is mueki& to control when people do not need to usdigtiansit
systems, and do not live in very crowded residepagterns.
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The function of these areas within a broader melitgm area becomes clearer when looking at theadiviand
development patterns, as shown on the Michiganl@ngfap, rather than focusing only upon the padditiboundaries
between adjacent cities. Whereas large citiekéril8' Century tended to expand through the annexatiadjsicent
lands, and to contain numerous wards (districtfimithem, the 20 Century tended to instead favor urban expansion
across a contiguous array of politically (and filggandependent cities. On the positive sides tiiévelopment pattern
provided a greater amount of political control lgidents over their local governments. On the thegaide, certain
parts of each urban area tended to become incghasiorse off in fiscal terms, since local taxesrav@o longer
shared throughout an entire urban area. Similadyious types of infrastructure and services somest became
increasingly difficult to coordinate across munalippoundaries, and the functions and services geavby urban
centers were sometimes not adequately compensateg tisers who lived outside of the providing cityeighboring
cities would often spend money on redundant sesvared facilities, rather than pooling their fundgether into
combined systems that could benefit from an econaiyscale. However, from an emergency management
perspective, these redundancies of services arabtnicture could sometimes result in increasedl l@silience—the
seeming inefficiencies of duplicate systems andices could sometimes pay off when an infrastriechneakdown in
one city could be offset by the continued functignof the infrastructure in an adjacent city.

Any city known to have incorporated after World Whhas been included in the “surrounding urbaraasategory
instead of being classified as part of an urbartetenHowever, some heavily populated townshipsehalgo been
classified in this category, as urban. (No effums been made in these classifications to try ésgswve the often
contradictory and overly simplistic ideas that maeysons still have about the concept of a “subuitibiere is often
little practical difference in the character of goommities that did or did not vote to officially keoe cities.) Any
Michigan township with a population density of east 1400 persons per square mile of land arebdwsclassified
within this category, as “urban.” These commusitfjeshether townships or cities) often may not conteaditional

downtown districts, but frequently do have spee&di areas for shopping (shopping malls), condudhinginess
(office complexes), and manufacturing products {stdal parks). Although these highly separatadl lases may
seem inconvenient from the perspective of tranagiort access, economic efficiency, and design etiguls, there are
often emergency management benefits realized fhasndesign, in that a disaster in one location. (@rgindustrial
explosion or hazardous materials spill) might rftgc any of the other locations (or types of dtitsg associated with
them).

In terms of evacuation potential, most of thesegihave very few local roads that were laid outhie traditional
“grid” pattern, but there still tend to be a limdt@umber of alternative routes available. Manyhkorhoods might
seem maze-like at first, but may allow traffic teeetually wind its way to the other side. Manytlése cities (and
urban townships) do have a moderate number oféctl” roads that can provide some congestionfrgidraffic.

Suburban Areas

In this classification system, a suburb indicatalyy @ township of moderate development and pomnatiensity,
located near an urban center. No cities are imdud this classification. Townships with a popigla density
between 277 and 1399 persons per square mile of dmea have generally been given this classifinaas
“suburban.”

Many of these suburban areas are charter towndniplsthe main distinctions between a charter toipnahd a city
involve a cap on the township’s tax rate, a chademship’s acceptance of a pre-defined chartet,aagelf-imposed
set of restrictions upon the types and densitidaraf uses permitted in the township. Although safthese land use
restrictions might seem at first to be artificialdaarbitrary to an observer, in most cases theiectishs are roughly in
accordance with the level of development that ooeldvordinarily expect to occur in the outlying amelvest districts
of a city, anyway. Thus, although one tends notsdée a skyscraper in the midst of a low-densitydessial
neighborhood, there are many cases in which netorias or warehousing operations are built on thesldrts,
especially along rivers or railroad tracks that rhayvital to these facilities. Indeed, one of thain trends of the 20
Century that continues to this day is the increasmmhomic feasibility of building many types of @as in outlying
locations, and some suburban areas contain imgan@unstrial, office, shopping, and recreationaiilities.

For emergency management purposes, the main distinbetween the previous “urban” classificationd ahe
“suburban” one is that a lesser density of devekmumwill be typical in the suburban areas. A disas a suburban
area will tend to affect fewer people than a corapker disaster within an urban area. However, duthé limited
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revenue streams for developing the suburban aief@structure, suburban areas tend to be moreevaihte to
transportation back-ups, to the point of making sameas excessively difficult to evacuate quickkew, if any,
suburban neighborhood streets are laid out in *gadhion, and many neighborhoods may not provide way for
vehicles to cross through them to main roads oin thkeer side. Expressway ramps and bridges dvers might be
far too few in number and capacity, leading to sz traffic backups on area expressway routes tfaa few main
streets that connect with it), if one of those rangp bridges becomes unusable. The community’'s rfaterial)
roads are often just slightly revamped versiontheforiginal “country roads” that existed beforkthé new suburban
growth. Often, the addition of occasional turndarave been the only upgrades that have taker glaing the
community’s recent decades of development, andeth@e-lane roads would quickly become clogged wnttific
when an accident occurs or an evacuation is atsmpt

SPECIAL NOTE: Every inch of Michigan’s land areanst only considered to be a part of one of Michiga83
counties, but is also considered to be part of mémcivil division” (a city, village, or township) The United States
census tends to treat villages more like specighttan areas within townships, rather than as smigiks, but
Michigan also has a great number of small commesiithat are neither villages nor cities. In thoswment, these
communities will be called “towns,” with the undensding that this word has a distinctive meaningefer to the
communities located within Michigan’s townshipshelMichigan Profile Map shows the boundaries ofoélthese
many townships, but does not show all the smalhgéls and “towns.” Most rural areas include sudwhs,” and
although some are mere hamlets, barely distingdifteen the rural areas around them, others mayuite gizeable.
Such “towns” tend to include either their own poffice or school district, and thus may be callgdabcompletely
different name than the surrounding township (oy er@ss over the borders of adjacent townships).

Exurban Areas

The term “exurb” refers to a fairly low-density toship whose residents commute regularly to a laages for many
or most of their needs. Suburbs tend to providederate number of urban amenities, including eympémt, to their
residents, but exurbs tend merely to provide regidehousing areas and a few minimal services@modgisions. In
many cases, basic groceries are obtained fromdititrzal village, “town,” or small city that had isxed before a
commuter population had moved into the area. Exult not contain enough employment opportunitigsttie
residents who live there, and so in addition todesgs who choose to commute long distances to \f@rkvho are
able to “telecommute”), exurbs may also be home targe proportion of retirees. Exurbs are gehetalv in
population and development density (except forcietral villages or small urban centers that tenddrve them).
Various services (including health care) tend todxy limited in these areas.

Townships with a population density between 139 206l persons per square mile of land area haverggnbeen
classified as exurbs. Some exceptions were grastett as Breitung Township (near Iron Mountaim)yhich part of
the very large township (67.7 square miles of laneh) functioned as a suburb, while another past quate rural.
Another exception was made for the City of Mackitsand, since its overall population density wasal (it has one
of the smallest populations among Michigan citi&s)l it is generally only accessible by ferry opkine. Although
most suburbs exist on the farthest fringes of urbasas, a few additional types of areas also redethis
classification, such as communities that are noneoted with cities, used for resorts, retiremamng, or seasonal
homes. An example is Houghton Lake, in Roscommoung/, which has a “town” around the lake’s shoims, is
not actually a city. Some communities were degsigghas exurbs merely because its center was a "tomwillage
rather than a city. The United States census tentieat villages as a special taxation zone withtownship, and the
Michigan Profile Map was predominantly based upenstis data.

Rural Areas

Most of Michigan has been classified as “rural’the Michigan Profile Map. This does not in any wagicate that
these areas are unimportant! In addition, it nbgshoted that a great number of villages and “téwenist throughout
these rural areas, but are not marked on the maptadtheir comparatively small sizes. (Pleaséerevhe SPECIAL
NOTE on the previous page, for more informationwltbe meaning of “town” in this document.)

Some of Michigan’s most productive, famous, anddrngnt industries are found throughout its ruraast For
example, extraction industries have been quite itapd to Michigan, whether the mining that had oceesed the
Western Upper Peninsula to thrive, or the petroleamd natural gas deposits that are increasinglgemand
worldwide, or even just Michigan’s abundant suppled fresh water. Logging, farming, the cattle usaty, and
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facilities for renewable energy (e.g. wind farmshgdroelectric dams) are other important facilige®l infrastructure
that exist in Michigan’s rural areas. Due to tmeitAtions inherent in the use of only a singleestade map, these
types of production were not represented graplyicalowever, more information is presented latethis document,
as well as in the passages that follow, descriMiaigan’s general geographic divisions.

With this in mind, the following paragraphs provideneral descriptions of each area’s charactesistiat were
considered to be most relevant for an analysissésrand hazard impacts. Where information is iplext about
population centers, the 2010 census has been tineesof information used. The “urban areas” desiga by the U.S.
Census have tended to be presented here as theral®sint means of conveying information about muist
Michigan’s populated areas, since they are definggrms of actual land use rather than mere palitboundaries.
Some of the official urban areas have already lotesified as part of a larger metropolitan areg ¢(@nn Arbor), and
that status will be clarified in the descriptiortsatt follow (along with alternative ways of concegliming and
classifying these areas).

1. The Upper Peninsula

As shown on the Michigan Profile Map, most of thepdr Peninsula is covered with forest lands, anstt indiabitants
live in small cities, villages, and towns in thedsti of these forests. These communities are stenold. The Upper
Peninsula used to have a huge timber and miningstng during the 1®Century, and had lost most of its population
during the 28 Century after these industries had declined ie.sigin 1910, Calumet-Laurium used to be one of
Michigan’s most populous communities—Houghton Cgunad a population of 88,008 and Calumet Township’s
population of 32,845 was comparable to that of dackKalamazoo, or Lansing at the time, but todeytownship
only has 6,489 residents.) The Upper Peninsulatstic mining industry makes certain portionstahiore vulnerable
than the rest of the State to a ground subsideazardi.

The Upper Peninsula is predominantly rural, andyeweee of its counties has a population density ihavell below
the State’s average. Because the area developid) dibe 1800s, most of its cities have areas dnatvery old and
date from that time period. The Upper Peninsuladigicent to Wisconsin and Ontario, Canada, anck sotes are
part of urban areas that cross over state (andna}iborders. These cross-border urban areasdecbault Ste.
Marie (Ontario and Michigan), Iron Mountain-Kingsfio (Michigan and Wisconsin), and Marinette-Menonaine
(Wisconsin and Michigan).

Taking into account the broader metropolitan aré@es, the city of Sault Ste. Marie might be coastd the most
significant for the Upper Peninsula. Although tiiechigan portion of this area has only about 14,@@@ple, the
much larger Canadian city of Sault Ste. Marie dat@s an urban area of nearly 100,000 total populatAll marine

traffic going from Lake Huron to Lake Superior pasghrough the Soo Locks, in this area. This oetumarine
traffic traveling to and from major ports such asglidh (Minnesota) and Thunder Bay (Ontario, CanadHE)e only

Interstate Highway in the Upper Peninsula (I-75egdhrough this city and crosses the Internati@radge into

Canada. The Mackinac Bridge is another vital elgnoé Michigan’s infrastructure, providing a highyvaonnection

between Michigan’s Upper Peninsula and its Lowerisula. Several high-quality surface highwayssrihe Upper
Peninsula and provide the main routes for its triraKic. Along with freight trains, these highwayass through
large areas of State and National Forest Lands;hwhieans that wildfires are one of the most sigaift threats in the
area.

The Upper Peninsula’s urban areas, ranked by piguisize according to the 2010 U.S. census, are:

(Sault Ste. Marie Ontario-MI) 92,914 (2011 Canaditatistics plus 2010 U.S. census)
Marquette 26,946
Escanaba 20,850
(Marinette-Menominee, WI-MI) 19,431
Iron Mountain-Kingsford 19,228
Houghton 15,452
Sault Ste. Marie (Michigan part only) 14,144 (withihe city, rather than in the defined Urban Area)
Ishpeming-Negaunee 12,301 (in Marquette County)
Laurium-Calumet 7,325 (in Houghton County)
Ironwood 7,134 (in Gogebic County)
Kinross 6,555 (in Chippewa County)
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Manistique 3,482 (in Manistique County)

Newberry 3,225 (in Luce County)
Iron River 3,208 (in Iron County)
Munising 2,972 (Alger County)

St. Ignace 2,531 (Mackinac County)

The Upper Peninsula has a much larger forestrpsdtan the other parts of the state. Its pergast@mployed in the
construction, manufacturing, and retail trade gscéoe significantly larger than for Michigan awlaole. This is also
true for the "accommodation and food services” @ect the economy.

2. The Northern Lower Peninsula

This area is predominantly rural in nature, andsfasvn on the Michigan Profile Map) is widely cose@mwith forest
lands, but includes significant resort and touasrgas, and profitable groves of fruit-growing trediss a popular area
for hunters, and has a large proportion of its hmusinits dedicated to seasonal and recreatiored (s.g. hunting
lodges, summer cabins). Large state and natiemestf areas are located in this part of the staténdicated on the
Michigan Profile Map. Many small cities, villageand towns are located throughout the area’s 2%tms1 A
generally good system of surface highways conrteetarea. Trains are limited to freight uses,emathan passenger
travel. A few airports and passenger ferries aregeration within the area, and there are somellext ports for
handling marine traffic.

The urban areas in the Northern Lower Peninsulket by population according to the 2010 U.S. cenare:

Traverse City 47,109

Alpena 14,258

Cadillac 11,690

Ludington 10,710 (in Mason County)
Manistee 9,606 (in Manistee County)
Houghton Lake 8,300 (in Roscommon County)
Gaylord 8,298 (in Otsego County)
Petoskey 8,210 (in Emmet County)

Au Sable-Oscoda 6,384 (in losco County)
Clare 5,597 (in Clare County)
Cheboygan 4,517 (in Cheboygan County)
Fremont 4,496 (in Newaygo County)
East Tawas 4,372 (in losco County)
Charlevoix 4,179 (in Charlevoix County)
Grayling 3,858 (in Crawford County)
Harrison 3,589 (in Clare County)
Boyne City 3,501 (in Charlevoix County)
Newaygo 3,335 (in Newaygo County)
Gladwin 2,934 (in Gladwin County)
Kalkaska 2,668 (in Kalkaska County)
Rogers City 2,560 (in Presque Isle County)
Hart 2,556 (in Oceana County)

The Northern Lower Peninsula has larger foresishifig, and hunting sectors than most other pdrtheostate, as
well as the majority of Michigan’s employment inteactive industries (oil, gas, mining, and quargyin The area’s
percentages employed in the construction, retdety and the health care and social assistanagsace significantly
larger than for Michigan as a whole. This is alsge for the “accommodation and food services” aecdf the

economy.

3. The Southern Lower Peninsula (excluding Metrtr@#
This area contains many medium-sized urban arehsnast of Michigan’s traditional farming and livesk grazing
lands. It is adjacent to the States of Indiana @ht, and the Canadian province of Ontario. Saueof-state
metropolitan areas extend into this part of Michigsuch as South Bend, Elkhart, Michigan City, @oleand Sarnia.
This part of the state is extremely well-servedthg Interstate Highway System, and many collegas State
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universities are found throughout the area. Maadres of historic and scenic interest draw ttaifrem other parts
of the state and country. University sports ventles Michigan International Speedway, minor leagaseball, many
different museums, zoos, professional theatersorissites, and well-known manufacturing faciktiée.g. Kellogg
breakfast cereals) are numbered among the area' codtural attractions.

The largest urban areas connected with the Souttwever Peninsula (outside of Metropolitan Detraitg:

Grand Rapids 589,060 (Grand Rapids UA plus exutimavell, Dorr, Sparta, Cedar Springs UAS)
(Toledo, OH-MI) 507,643 (Monroe County has subarbaurban parts of the Toledo UA.)

Flint 362,078 (or 370,307 if suburban Hollyngluded from the Metro Detroit area)

Lansing 319,849 (Lansing’s UA of 313,532 plusrdan Williamston’'s UA of 6,317)

(South Bend, IN-MI) 278,165 (Some suburban/exuniiems are located in Berrien and Cass counties.)
Kalamazoo 221,443 (Kalamazoo’'s UA of 209,703 ghasrban Otsego-Plainwell pop. of 11,740)
(Sarnia-Port Huron, ON-MI) 176,661 (Port Huron UArh 2010 U.S. census + Sarnia 2011 populatiorssati
Muskegon 171,848 (161,280 Muskegon UA, plus exai¥hitehall-Montague UA of 10,568)
(Elkhart, IN-MI) 143,592 (Some suburban/exurbartgare located in Berrien and Cass counties.)
Saginaw 126,265

Holland 99,941

Jackson 90,057

Port Huron 87,106 (Michigan UA only, not inclad the Canadian Sarnia area)

Battle Creek 78,393

Bay City 70,585

(Michigan City-LaPorte, IN-MI) 66,025 (One exusbthe UA is located in the southwest corner ofriger Co.)

Benton Harbor-St. Joseph
Midland

Monroe 51,240 (Detroit’s southern suburbs derlap with Monroe’s northern suburbs.)
Adrian 44,823 (in Lenawee County)
Mt. Pleasant 37,447 (in Isabella County)
Owosso 22,426 (in Shiawassee County)
Alma-St. Louis 16,924 (in Gratiot County)
Coldwater 16,876 (in Branch County)
lonia 14,409 (in lonia County)

Big Rapids 14,241 (in Mecosta County)
Lapeer 13,424 (in Lapeer County)
Sturgis 13,040 (in St. Joseph County)
Charlotte 12,682 (in Eaton County)
Hillsdale 11,646 (in Hillsdale County)

Paw Paw Lake-Hartford
Three Rivers

61,022
59,014

11,589 (in Berrien and Bamen Counties)
10,820 (in St. Joseph County)

Greenville 9,743 (in Montcalm County)
Albion 9,219 (in Calhoun County)
Paw Paw 8,684 (in Van Buren County)
St. Johns 8,425 (in Clinton County)
Hastings 7,713 (in Barry County)
Marshall 7,683 (in Calhoun County)
Berrien Springs 7,358 (in Berrien County)
Allegan 6,322 (in Allegan County)
Dowagiac 6,082 (in Cass County)
South Haven 5,791 (in Van Buren County)
Belding 5,789 (in lonia County)

Eaton Rapids 5,408 (in Eaton County)
Caro 5,113 (in Tuscola County)
Portland 5,020 (in lonia County)
Frankenmuth 4,972 (in Saginaw County)
Durand 4,854 (in Shiawassee County)
Wayland 4,518 (in Allegan County)
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Perry 4,290 (in Shiawassee County)
Constantine 4,074 (in St. Joseph County)
Coopersville 3,951 (in Ottawa County)
Dundee 3,799 (in Monroe County)
Imlay City 3,792 (in Lapeer County)
Vassar 3,714 (in Tuscola County)
Bad Axe 3,490 (in Huron County)
Blissfield 3,303 (in Lenawee County)
Middleville 3,236 (in Barry County)
Somerset 2,910 (in Hillsdale County)
Sandusky 2,775 (in Sanilac County)
Brooklyn 2,773 (in Jackson County)
Almont 2,719 (in Lapeer County)
Gun Lake 2,660 (in Barry County)
Douglas-Saugatuck 2,570 (in Allegan County)

The Southern Lower Peninsula (outside of Metro @gthas a larger proportion of its workers in thanufacturing
sector than other parts of the state. Its pergestemployed in educational and other servicesignificantly larger
than for Michigan as a whole. It has many colleged universities. Lansing is the state capital eontains many
government agencies. Among the many recreationdl cultural attractions are large stadiums andoperdnce
venues, which tend to require special preparati@hraanagement when it comes to protecting atterfdessthreats
and hazards. Various convention centers and dewngreas tend to regularly attract large numberseofons, who
similarly may require special planning to protdw from threats and hazards.

4. Metropolitan Detroit

This area contained the first large Michigan setéats, which developed into the expanding City adtrbit

throughout the industrial revolution and then beeanorld-famous as “The Motor City.” The largest Ancan

automobile companies tended to develop in this afellichigan, and eventually became “the big thre€ord,

General Motors, and Chrysler, with their world hgaarters located in Dearborn, Detroit, and AuburtisH
respectively. Although the area’s population iased by the greatest amount during the first Hatfi@ 20" Century
(Detroit’'s peak census population was in 1950,,849,568 persons), the metro area continued teaser slowly for
50 years thereafter—until the most recent censtesated the effects of various economic challengibéch registered
an overall decline of modest proportions (while hmighe metropolitan counties continued to grova decent rate).

The largest urban areas in the Metropolitan regaonording to the 2010 U.S. census, are:

Detroit 3,863,533 (or 4,182,779, including 3¥B2n the Windsor area in Ontario)

(NOTE: 3,734,090 are in Metro Detroit, plus 119,509the Howell-Brighton suburban UA and the exudfs
Richmond and Fowlerville, 6,140 and 3,794 respebtiy

Ann Arbor 313,536 (306,022 in Ann Arbor plus¥4 in the exurb of Milan)

(NOTE: Detroit and Ann Arbor might be considerea dvetro area of 4,177,069; or 4,496,315 with Wimdso
Holly 8,229 (suburb of Flint)

Chelsea 5,329

The area employs a larger percentage of its wackfam certain economic sectors than other partsliohigan do.
These sectors include wholesale trade, transpamtatid warehousing, information, finance and insceareal estate,
management, and professional, scientific, and ieahservices. The arts, entertainment, and réoreaector is also
a bit larger, percentagewise, than it is in otretgof the State.

Michigan’s Significant Hazards in each Geographivigion

The following list summarizes the hazards that Haeen proven to be likely within the following geaghic divisions

within Michigan. A hazard is still possible in #eareas even if it is not listed here, but thisrdierely provides a
rough indicator of the different kinds of eventatthre typically identified as a major threat withdcal and regional
hazard analyses across different parts of the.State
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1. Upper Peninsula (15 counties)
Natural Hazards: Thunderstorms, Severe Winter Véeatbevere Winds, Tornadoes, Extreme Temperatures,
Flooding, Shoreline Hazards, Dam Failures, Drougtillfires, Invasive Species, Subsidence.
Technological Hazards: Structural fires, Infrastaue Failures.
Human-Related Hazards: Civil Disturbances, Nuchdtack, Public Health Emergencies, Terrorism.

2. Northern Lower Peninsula (29 counties)
Natural Hazards: Thunderstorms, Severe Winter Véeatbevere Winds, Tornadoes, Extreme Temperatures,
Flooding, Shoreline Hazards, Dam Failures, Drougliklfires, Invasive Species.
Technological Hazards: Structural fires, Scrap Hires, Oil and Gas Well Accidents, InfrastructBeglures.
Human-Related Hazards: Nuclear Attack, Public Helathergencies, Terrorism.

3. Southern Lower Peninsula (34 counties)
Natural Hazards: Thunderstorms, Severe Winter \deatBevere Winds, Tornadoes, Ice/Sleet Storms,
Extreme Temperatures, Flooding, Shoreline Haz&dm) Failures, Drought, Invasive Species, Earthgslake
Technological Hazards: Structural fires, Scrap FHires, Hazardous Materials Incidents, Nuclear Rdant
Emergencies, Pipeline Accidents, Oil and Gas Weltidents, Infrastructure Failures, Energy Emerges)ci
Transportation Accidents.
Human-Related Hazards: Civil Disturbances, Nuchdgack, Public Health Emergencies, Terrorism.

4. Metropolitan Detroit (5 counties)
Natural Hazards: Thunderstorms, Severe Winter \deatBevere Winds, Tornadoes, Ice/Sleet Storms,
Extreme Temperatures, Flooding, Shoreline Haz&dm) Failures, Drought, Invasive Species.
Technological Hazards: Structural fires, Scrap FHires, Hazardous Materials Incidents, Nuclear Rdant
Emergencies, Pipeline Accidents, Infrastructurdéufes, Energy Emergencies, Transportation Accidents
Human-Related Hazards: Civil Disturbances, Nuchdgack, Public Health Emergencies, Terrorism.

Michigan’s position as a national and internatiomanufacturing and business center virtually assthrat the state
will remain vulnerable to hazardous material inoideand other technological hazards. Extensivenatg and
preparation has been done to aid in respondinigetsettypes of events, and that work must contindeparhaps even
be expanded as the number and potential impatesiofiological hazards continues to grow.
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The following table presents selected economicrinkdion for Michigan and its four geographic diviss (as defined
in this document). Various economic sectors haenhisted, along with their shares of Michigan'saal payroll
and employment (as of March 2009 information frdva County Business Patterns source). The perceofaiptal
employment within each geographic division is gisesented. Please note that because of the wayddiéd was
compiled from subcomponents (some of which werevaitgble), the division totals do not equal 100%.
Nevertheless, this information is considered usefuldentify the sectors that are comparatively enonportant in
different parts of the state.

2009 County Business Patterns MICHIGAN MICHIGAN U.P. N.L.P. S.L.P. Metro
NAICS NAICS code % annual % of % of % of % of % of
code description payroll workers workers | workers | workers | workers
------ Total for all sectors 100.0% 100.0% 89.1% 94.1% 97.1% 97.9%
Forestry, fishing, hunting,
11---- and Agriculture Support 0.1% 0.1% 0.6% 0.2% 0.0% 0.0%
Mining, quarrying, and oil
21---- and gas extraction 0.2% 0.2% 0.0% 0.8% 0.1% 0.0%
22---- Utilities 1.4% 0.6% 0.3% 0.1% 0.0% 0.1%
23---- Construction 4.2% 3.4% 4.9% 4.9% 3.6% 3.1%
31---- Manufacturing 16.8% 13.9% 16.6% 14.7% 17.3% 11.1%
42---- Wholesale trade 6.4% 4.7% 2.2% 2.5% 4.6% 5.1%
44---- Retail trade 7.4% 13.2% 16.9% 17.9% 14.1% 12.2%
Transportation and
48---- warehousing 2.7% 2.8% 1.9% 1.7% 2.6% 3.2%
51---- Information 3.1% 2.2% 1.1% 1.2% 1.7% 2.7%
52---- Finance and insurance 6.4% 4.6% 3.5% 3.5% 4.0% 5.0%
Real estate and rental
53---- and leasing 1.2% 1.5% 0.9% 1.0% 1.3% 1.8%
Professional, scientific,
54---- and technical services 11.3% 7.1% 3.9% 3.5% 4.2% 8.5%
Management of
companies and
55---- enterprises 7.1% 3.0% 0.0% 0.3% 1.6% 4.1%
Administrative & Support
& Waste Management &
56---- Remediation Services 5.8% 7.8% 4.0% 2.8% 6.0% 7.6%
61---- Educational services 1.3% 2.1% 0.4% 0.8% 2.2% 1.7%
Health care and social
62---- assistance 17.3% 16.8% 13.9% 19.6% 17.2% 16.5%
Arts, entertainment, and
71---- recreation 1.1% 1.5% 0.8% 1.3% 1.3% 1.7%
Accommodation and
72---- food services 3.2% 9.7% 12.5% 12.5% 10.0% 9.2%
Other services (except
81---- public administration) 2.8% 4.7% 4.7% 4.9% 5.2% 4.3%
99---- Industries not classified 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Michigan, which contains three operating commerniadlear power plants, has continued to developexpaind its
capabilities to respond to a nuclear accident.h@lgh stringent steps are taken at each plant dorersafe and
trouble-free power generation, accidents can oc@orcombat that possibility, Michigan must contirio be a leader
in nuclear safety to ensure that the state’s rasidare adequately protected from the potentialiyriful effects of an
accidental radioactive material release.

Unfortunately, Michigan has experienced major a€teerrorist-like criminal action. On May 18, 192¥ disgruntled
taxpayer set off a bomb in a schoolhouse in Batlind 45 persons (mostly children) and injuring 68ers. Most
recently, in 2009, Michigan narrowly avoided havimgnajor terrorist act occur on its soil, as aemit to bomb a
passenger airline over Detroit did not succeed.evidenced by the mounting history of criminal dedorist events
and plots—the bomb blasts at the World Trade Ceant&B93, the tragic destruction of the Murrah Fati€enter in
Oklahoma City in 1995, the September 2001 terraziskes in New York City and Washington D.C., th896

Summer Olympics bomb in Atlanta, lethal shootingres at Columbine High School (1999), Fort Hoodl'exas

(2009), and Washington D.C. in 2002—constant vigiiais needed by all citizens to prevent and datare events
of this type.

Finally, substantial actions must be taken to rategthe hazards outlined in this report. Hazaribation is defined
as “any action taken before, during or after agteyaor emergency situation to permanently elingrat reduce the
long-term risk to human life and property from matutechnological and human-related hazards.” arthmitigation

actions, especially if implemented in a coordinatedier-governmental, inter-disciplinary mannern oaffectively

reduce the damage, suffering, injury, and losdfefdnd property associated with these hazardsat, Tim turn, helps
reduce disaster response and recovery costs, saumtofd millions of dollars in public and privatésdster relief
assistance. In addition, hazard mitigation camtiyereduce the social, economic and political upsions that
disasters bring to bear on Michigan communitiebe ®ld adage “an ounce of prevention is worth andaaf cure” is

certainly true when it comes to disasters.

It is for those reasons that this Hazard Analysisantained within the 2014 Michigan Hazard MitigatPlan and
coordinated with the Michigan Emergency Managen®an, the Michigan Citizen-Community Emergency Rese
and Coordinating Council, the Threat and Hazaratifleation and Risk Assessment process (THIRA) ather
plans, groups, agencies, and processes. Contitaipgbmote and advance the art and science ofdhazgigation
will help ensure that Michigan’s citizens are podéel, to the maximum extent possible, from the Hfarimpacts of
future disasters.

L ocal Hazard L oss Estimation Tables

A series of tables has been added to the sectiotdsoplan that analyze natural hazards. Theskedacover all 83
Michigan counties, for each natural hazard withords available in the National Climatic Data Centeline
database, and provide a more valuable and accegsiéthod of estimating average losses for eachrdhaype.
Consolidated tables were also provided, at theé stdhe hazard analysis section, showing the @eeenual impacts
of each hazard at a statewide level. In additkdtachment A provides more detailed informatiorglinling that for
(1) state owned/operated critical facilities lochie identified hazard areas, and (2) potentialaddbss estimates for
those facilities, where appropriate, for significaratural hazards covered in this plan. HoweveGahse of the
potential for misuse of data about Michigan’s cétifacilities, copies of this plan that are avalafor general
distribution do not include these details.

Note: Individual county maps that used to be suppregseshrlier editions of the MHMP are no longer refeced here. With the substantial expansion of
Geographic Information Systems (GIS), the analgisnaps has shifted to a predominantly digital fatrm The county maps that had previously included
information about critical facilities in each coynbut had been produced at the state rather treafotal level, should be considered as an infestidustitute for
the full hazard mitigation plans that have beenetiged in most Michigan Counties since the firstied of the MHMP had come out in 2005. Some & @IS
data and maps exist at the state level are avaifablreview by appropriate emergency manageméitia$é only. Over the past 10 years, GIS techgplbas
been used to substantially expand the hazard amgdgstion of this plan, as well as the assessnoérdtate owned/operated critical facilities incldde

Attachment A. The maps that had been includedhénunedited versions of previous MHMP editions hiagen replaced by newer, digital system information
Rather than a static set of county maps that ceedasensitive information not available for pulgirusal, this plan has switched over to GIS reptasiens that
indicate hazard-specific risks for each countyg atatewide or regional scale that is suitablevidespread public distribution, and customizeduiib the needs of
this document.

NOTE: Not all hazards are considered appropriatettics type of analysis, and therefore the losgmedes have
focused only on particular types of natural hazaréf®r example, various human-related hazardsdbatot have
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specific risk locations and an agreed-upon metholbss estimation, such as public health emergsneiere not
given this type of analysis here. Natural hazarese the ones emphasized, in accordance with fiegi@idelines.

| nventorying Assets. State Owned/Operated Critical Facilities

Several hundred state owned/operated critical ifi@silhave been identified by MSP/EMHSD and partigestate

agencies. These facilities were identified usinfpderally-provided definition of a critical fadii as well as the
results of a continuity of operations planning (d&@ffort undertaken by Michigan’s state agenciés.updated list

of facilities was provided by the Michigan Departmh@f Technology, Management, and Budget, in 2@l was

used as the basis for compiling a newly updateddiscritical facilities for this plan. This inclled a careful
comparison with the lists in previous editions listplan, to verify that comparable standards wesieg used to
assign or verify the criticality of new facilitiesSome facilities (e.g. State Police posts) hadedodown and were
removed from the list, while other facilities haglelm recently built and were added to the list. Ne@armation about
property values (or, when unavailable, an estiméthose values based upon the floor area of ttiétfa its type of

use, and the standard values recently providedSiiMeans, using its web site for the most recené Z@ures) was

included to enable the calculation of potentiab&ssfrom each hazard.

*VERY IMPORTANT NOTE REGARDING SUPPRESSION OF DATA: All references to specific state owned /
operated critical facilities have beBWPPRESSED in the federal review and public distribution vers of this plan
due to security concerns. This includes both tefdrences and data in tables. These materiaihairgained by the
MSP/EMHSD and are available for inspection by appete emergency management officials only. heisognized
that the suppression of such information changesctiaracter and usefulness of this plan, but homdetzcurity
concerns dictate that such measures must be tadérmough the State of Michigan has passed legsiahat protects
certain types of homeland security and planningrinfition from release under the Freedom of Infoianadct, the
same type of FOIA exemption is not in place at FEMAd therefore FEMA has also been provided withata-
suppressed edition of this plan. Suppressed irdtom appears only in a master copy of the plamtasied by the
MSP/EMHSD, for authorized users to see.

Facility vs. Function

When determining the criticality of state facilgjeit is necessary to differentiate between thections performed
within the facility, and the facility itself. Moreften than not, the real critical assets of alifscare the workers,
equipment and information within the facility, nitte actual building or location. In other casess ithe building

itself that is critical because the functions perfed at the facility are necessarily intertwinedhvthe structure. For
example, there may be specialized equipment thatatdbe moved or replaced, or the facility may biical because
of its location, or perhaps the unique engineeasgects of the facility cannot be easily replicatednother structure.
A good example would be state correctional faesitiwhich typically are hardened structures witty \specialized

security features that are generally not foundtireobuildings. Another example would be a groapgregate care
facility (such as a center for juvenile offendettsat has unique architectural and engineering featnot found in
most other structures.)

Utility Infrastructure

This plan will only address those critical statered and operated infrastructures identified in tistate
Owned/Operated Critical Facilities” table aboveocally-owned and operated critical infrastructiseaddressed as
appropriate in local hazard mitigation plans. &té@y-owned and operated critical infrastructuraddressed in plans
developed by the owner/operator of the infrastmgetumost likely as part of a larger critical fagilinfrastructure
program under the umbrella of homeland securityowever, a generalized hazard vulnerability analysi all types
of critical infrastructure can be found in the “Wiafrability of State Owned/Operated Critical Fai@$t section below
and in Attachment A. This generalized analysiscfitical infrastructure — called “lifelines” — iatended to show the
types of infrastructures that are present in Miahignd to identify the major hazards to which tifeastructures are
most vulnerable. It is based on general vulnetghalssessments conducted by the American Lifel&ance, as
well as damage assessment findings from recentiéiomatural disasters.)

Vulnerability of State Owned/Operated Critical Facilities

Identification of state owned/operated critical iliies that are vulnerable to various types of drds is a key
component of this plan. By identifying those fiigb that are most vulnerable to hazards, costetffe mitigation
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measures can be developed and implemented to leeipapently reduce or eliminate that vulnerabilitffhese
measures will help ensure that the most criticaetss of state government remain operational atiraks—and
especially in times of disaster or emergency—tovigie for the continuation of emergency operatiaw)tinuity of
government, critical public safety, health carengportation and educational functions, and theigion of other
essential services to the public.

General Facility Vulnerability to Natural Hazards

The vulnerability of a state owned or operatedaaitfacility is a function of its location with spect to identified
natural hazard areas, building specific informatsoich as its design, construction type and matehal number of
individuals typically present in the facility, atigde types of functions performed at the facilitp. Michigan, all state
owned/operated critical facilities have a generglosure to wind, snow, ice, and temperature extsene addition,
critical facilities located in floodplains and otHew-lying areas have a vulnerability to floodingacilities located in
some areas may also be vulnerable to land subsid#ume to previous mining activities or other causesacilities
located in extreme southwestern and southern Lodehigan may be vulnerable to minor damage in thené of a
magnitude 7.6 earthquake in the New Madrid Seigtoite. Critical infrastructures such as natural &yas petroleum
pipelines that pass through this area may be dasmagjevell, creating possible fuel shortages withinstate. Several
state owned/operated facilities could potentialy dffected by a failure that partially or complgtéiundates the
hydraulic vulnerability zone (“footprint”) of a higor significant hazard dam as determined by thehigan
Department of Environmental Quality (MDEQ). Thevere also a few state owned/operated facilitiesl@ated
within a “high concern” wildland/urban interfacesaras identified by the Michigan Department of Kalté&kesources
(MDNR). The MDNR'’s wildfire assessment methods iar¢ransition, and a previous plan’s map of witdlédurban
interface areas has been replaced with the comsiolerof actual wildfire incidents in different aaties, as described
in that subsection of this plan’s hazard analy&isr more information about facility risks, please Attachment A.

“Lifeline” Vulnerability to Natural Hazards

“Lifelines” (critical utility and transportation fnastructure) are essential to the health, satety, general welfare of
the residents of Michigan. Some lifelines, sucthigdways, water supply pipelines, power transraissines, and
petroleum pipelines, are linear in nature with kieks nodes, such as pumping stations and compresatons,
located at specific locations. Other lifelinesglsas bridges, water treatment plants, petroledimenges, and storage
tanks, are more location-specific. Linear lifeBnéecause of the distances they cover, may besedpo a full range
of natural hazards. Location-specific lifelines, the other hand, will only be exposed to the rathazards that are
present at that particular location. Most lifeBnare designed and built in such a manner (uswatly hardened
materials) to withstand a wide variety of naturaices. For example, buried pipelines and transomdimes have
almost no vulnerability to wind damage because they protected by the surrounding soil. (Undergdou
installations, however, may be more vulnerable @ahgjuake or subsidence threats or accidental dgeakuring
construction activities.) Most highways, bridgasd other public transportation facilities are ablevithstand a wide
variety of natural forces and still remain intactiaperational.

As indicated earlier, this plan addresses thodecariinfrastructures (lifelines) that are owneddasperated by the
State of Michigan as identified in the “State Owt@@ukrated Critical Facilities” table. Critical mktructures
owned/operated by local governments or privatetiestivill not be included in this plan and are digdeyond the
scope of this planning effort. However, the “GetheNatural Hazard Vulnerability: Lifelines” tableodnd in
Attachment A does provide a listing of the gendyales of lifelines present in Michigan and idemtfithe major
natural hazards to which the lifelines are mostietdble. The information for that table was basadgeneral
vulnerability assessments conducted by the Ametigitines Alliance, as well as damage assessmedinigs from
recent Michigan natural disasters. In that tabégh lifeline or lifeline component that potentiatlas a high level of
vulnerability for a particular natural hazard isriked with a “”. This assessment is provided fengral reference
purposes only and only highlights potential keyneuhbilities. An indication of potentially high Merability to a
given hazard means that the lifeline or lifelinenpmnent may incur 1) significant physical damageg @enial of use
or loss of function, or 3) both physical damage dwsb of function. For example, snow and ice mayse a
temporary loss of function on a stretch of highvieay rarely causes permanent physical damage ttatlilay itself.
On the other hand, severe winds may cause bothigathydamage and a loss of function to overheadtrsdat
transmission lines if they are blown down.
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L oss Estimations for State Owned/Operated Critical Facilities
Attachment A contains a series of tables and mhaasdalculate potential losses for critical statened / operated
facilities from the various types of natural hazekamined in this plan. Following each loss estiom table is
narrative that explains the methodology and infaimmasources used in calculating the facility lessimations, as
well as any other required background informatibow the facilities or the hazard being examined.

L oss Estimations by Local Jurisdiction and Hazard
In addition to loss estimation tables for state ew/nperated critical facilities, Attachment A algwludes some
additional information, beyond that already prodde the hazard analysis, in the form of a seriesables that
calculate the potential impacts of natural hazasdseach of Michigan’s 83 counties. Attachment Aludes
appropriate text descriptions to explain the methagl and information sources used in these asssgsnas well as
some other background information.
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